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MATHEMATICAL REASONING 


(For both General and Technical/Professional Cadres) 
Total Marks-50 

Mathematical Reasoning is based on the principles of Logic. A 
sound knowledge of MathematicalReasoning prepares one not only 
to solve mathematical problems but also develops the intellectual 
ability to resolve problems in all spheres of public life and to arrive 
at impartial and impersonal intelligent decisions. 

The examination in Mathematical Reasoning will test the ability of 
the candidate to apply knowledge of Mathematics and Mathematical 
Reasoning acquired up to secondary level, especially to concrete 
application-oriented problems. 

The syllabus of the examination is given below: 

1. Simplification of Arithmetic and Algebraic Expressions. 

2. Unitary Method, Average, Percentage, Simple and Compound 
interest, LCM, GCD, Ratio and Proportion, Profit and Loss. 

3. Algebraic Formulas, Factorization of Polynomials, Linear and 
Quadratic Equations, Linear and Quadratic Inequalities. 

4. Systems of Linear Equations with two or three unknowns. 

5. Exponents and Logarithms. Exponential and Logarithmic fun- 
tions. 

6. Arithmetic and Geometric Sequences and Series. 

7. Line, Angle, Triangle related theorems. Theorem of 
Pythagoras, Circle - Theorems, Corollaries. 

8. Area related theorems and construction, Mensuration - plane- 
figures and solid objects. 

9. Cartesian Geometry- Distance, Equation of a Straight Line. 

10. Trigonometric ratios and functions. Problems on height and 
distances. 

11. Set theory. Venn diagram. 

12. Counting Principles, Permutations and Combinations. 
Elementary Probability. 

Marks Distribution 

Full marks is 50. Twelve questions will be set, each carrying five 
marks. The candidate will be asked to answer any ten questions out 
of twelve. 
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•(BB-‘G*B) 

B 

T + 1 

= y — j[ 

p + q 




= 2^2* (Ans , 


oi(ao »w fl> gaj fosn aza fcsamaatt, firwwr « t&^t 

sfrejas ±o% *rrs ^*za i aft aasft stara W ** ^ 0 

aa, 'suw gajfta $ < raraa aas ^s? 

aatata : ftc^ra *o% arc®, fa^a^aj (boo + \o) - b*o t>ro 

b^o ftrat tpai fta^pjai ^.c°i boo Uw i 

boo 

" b ’ ” * "b^ 


.-. ^b .'bo 


boox^b'bo * 
b^oxboo 


- bvtian 


.-. ^par faca^sta sard’ll = ai^Ttt facsp^ta Ra»«\*o - bb- ti^i 
«nara, Rcs^ia ^o% ales, 

b^o Uia*T Ra»«*j i »lJ V*1 boo Uwi 


.-.b 


.-. bv * 


boo m 
b^o 

booxbV- 

b^o 


- belJmi 


.-. Rcff'sia - © < s, v iii*i < pi31a - be ti^i 

'srtara, ^o% ®tr®, 

b b.o ^t<PT aca aas boo t>iai 


<3SJ|<P®I t3f3>43 ’tf'ftS 


b " 

b<f ’ 


33>43, f3?33 ®33t33 335 bb.tfo tf3T I 
$^3 : bb.tfo T>T3t I 


boo m 
’ bbo 
booxbtf 
bbo 

m b|<Pl - bb-tfO Ul^l I 

b 


(3) <43 3T% x ftf3T 8% 333 ^i«pi « y frt3t <t% 333 *ihI«pI*i ftf^rorw 
3*d 3lft3 ^*1131 3t3 ibo 1>T3t I 3ft ftft x 1>f3T <t% ’HR >(3131 « 
y t>T3t 8% 333 »j > *ll<>l« PlPltfll3 4<lC'®'i ^5E3 \SYST ^l<pl 3^5 
88o 1>T3T I x « y <43 3R ftftfl 3?pf I 
*|J||*TR: boo 1>I4I3 b <^ds ^3 = 8 l>l3l 


boo 
8 X x 
boo 

'SINK, boo t>13T3 b 3*vids ^3 ~ <t tf3t 


.-. x 




.-. b ' b * " 

, y » b * ' 

333 3#j3ld , 
x y 

— +s - 

b<? bo 
8x + <?y 

3t, — r *bo 

boo 

3f, 8x + <ty “ b^ooo .. 
<t\ 8y 

- 8eo 


boo 

(t X X B 
boo 


_ T>t3T 


OUT4*! ftftOT 3ft® 


b3 


tfx+ 8y 

3t, - 88o 

boo 

3f, <t\ + 8y - 88000 

(i) X 3C® 3ft, box + b<?y 1 

(ii) X 8 3ft, box + bfcy 

(-) (-) 


((ii) 

8^0000 
* b'f'booo 
(-) 


(ftdf3 < pcsi) by - bV8ooo 

=» y - ob<?<K?.<M) (3RD 


(ii) *fV- 4 y >43 3H 33ft- 

<fx + 8y = 88000 

3f, <tx - 88000 - 8y 

3T, <fx = 88000 - bbfcbbb.bbb 

3t, <tx - - Irbbbb.bbb 

3T, - - b>b888.88 (313) 

v?S3: x - - b>b888.88 (313) >43? y - vMM.Ctb (3T3) 


8 I >43ft> 3T^ 3 bo ftd, 3 Oo ftd <43?. 3 >!jo ftd •9<IC's 3Td I 333 
ft*( 37® fifft ^St3 ft(H 3 <43? Sjft ftc*l 3, 3— C3 3t^f3J 33df 
<& 4f^fD 33 ftd 373 ? 

*131313 : V, 8 33 3.3t.*j[ “ bb 

.-. 3ft bb ftd 3 33^ 3d (bb ffl) ■ 8 ft*f 
>43? bb ” 3 * * (bb -r 8) - « ’ 

3 ^o IhW 3d 3fdf3 b (■>1*^3) 3?3 



_b_ n 

^o 

Vb. V 
\o~ <t 


3 b f^d 3d 3TO3 — 3?3 




^br 


b ftp! 4P1 TOI 

' bo 

O ^ 

.■•*«* w * — - — Wf 
bo ^o 


SNR ftp! CTlft 4TW ^8 




- A 

(t ±<t *o 


\ » ** 'VJ I 

V3b + \r + b 8^ 

" 7 1 — Wf 

'bo bo 

_ 7d&oltT , / 8<* 'bo - 8<! >b 

4f®r <i4i $frt4 ( ^ - — ) = — 

'bo bo bo 

'fihi v, n «i JiBjRij « to csrflj to 


2 . 2.1 

*o * ® + Ooj 


b + * 
bo 


bo 


■^Pft 3TPP 


^vs 




I bo bo 1 
^ 


bo 


A A 

'bo bo 


APJC* * (!>^ + b ) ft*! = f^ 




bb^sj ftp! 4 *t C4 7fTW ftP! (^ ?m ^ 

VD + i 




*o + bo 


«wr 


bo 


8 


* 

, — ^ 

bo b<? 


.*. — Wf ^Si9l i ftp* 




* X )><t 


bo 


ixil? 


-ftp! 




bo 


'Q?jPF*r ftftfl*! drsft *tft® 


_•_ <p|isrf& c*f< ^P5 cVfD 7fsr?j Plc’tft 0 ! 


><t + 1 lft^ 

x 

i(?-ft^ 


$53 : )<t~ ftp! 


<2*1 $ < MI , 1t4 4$^:- 

(i) x 2 + x - (a + 1) (a + 2) 

TTSfitTR : x 2 + x - (a + 1) (a + 2) 

= x 2 + x - (a + 1) (a + 1 +1) 

= x 2 + x-p(p+l) [<ft, a + 1 = p] 

= x 2 + x - p 2 - p 
= x 2 - p 2 + x - p 
= (x + p) (x - p) + 1 (x - p) 

= (x - p) (x + p + 1) 

= (x - a - 1) (x + a + 1 + 1) {*TR <PiC<j} 

= (x - a - 1) (x + a + 2) (Ans) 

(ii) 16x 2 - 25y 2 - 8xz + lOyz 

^TWR : 16x 2 - 25y 2 - 8xz + lOyz 

= { (4x) 2 - (5y) } 2 - 2z (4x - 5y) 

= (4x + 5y) (4x - 5y) - 2z (4x - 5y) 

= (4x - 5y) (4x + 5y - 2z) (Ans) 

(iii) x 4 - 4x + 3 
^rsrf«TR: X 4 - 4x + 3 

= ( X 4 - 1) - 4x + 4 
= (x 2 + l)(x 2 - l)-4(x- 1) 

= (x 2 +) (x + 1) (x - 1) - 4 (x - 1) 

= (x-1)(x 3 + x 2 + x+1-4) 

= (x - 1) (x 3 + x 2 + x + 1 - 3) 

= (x - 1) (x 3 - x 2 + 2x 2 - 2x + 3x - 3) 

= (x - 1) {x 2 (x — 1) + 2x (x — 1) + 3 (x — 1) 

= (x - 1) (x - 1) (x 2 + 2x + 3) 

= (x - l) 2 (x 2 + 2x + 3) 


*b 


vs 




I 0*) 2x = | + 3 *5, ^ araw *3* PI. 8x3 = ~J + 63 - 
7nrt«rPT: w?n 

2x = \ + 3 

-MH 

» 2 («-0‘ 3 

-(-JH 

sptw ^c< ct, 

8x 3 = 4r + 63 

X 3 

==> 8x 3 — r = 63 
x 3 

g 

W - 8x 3 - -* 

..{( I -I)>*3,i(x-I)} 

-«{¥*}} 

*»{^} 

= 63 

= I 

.*. I (Proved) 

1113 _ 

(*) a3 + ^ + ^3 = abc 4qH CT, ab+bc+ca=0 
^R1 a = b = c. 

1113 


'G<ll < P 8 1 U>Sjt5 


Ob 


*t, 2 1 

G*W) 

/ 

1 1 1> 

M 

a + b + c J 

1 

1 1 


+ b + c = 


be + ca + ab _ 

*• — ibE — =0 
.-. ab + be + ca = 0 

-.G-DMi-SH-i) 1 - 

.*. *tPia ’pj (S^icia srcvfij^fD *rrpfii 

’pj 33, 

(;-E) 2 .0 ’"•G-O 2 - 0 


>",E-i.O 


/. b = c 


.*. a = b 

a = b = c 

^5^1°s ab + be + ca = 0 <WT, a = b = 


c (Proved). 


^ I ^1% C<m ^ c*TT* C^f^ft C* # ffo 

CTnsrPjf^ ^ 0 ° i £ *tr 

ftrt>ra fttftra ftra c*, *3-v»f&<j cw 0o ® 
i « *% f^m ft<fa i ^ 0 

WtH : NEi<pR, ^ 5| AB = h ft. « fWT3 BC = x ft. 

ZBCA = 60°, ZCDA = 30° <0*1 CD = 25 ft. 

AB 

<0^1 W , tan30° = gjrj 
J_ h 
“BC + CD 

J h 

^ ^3 “ x + 25 

=> hi/3 = x + 25 (i) 

AB h 

, tan60° = gQ => \[ 3 = ~ 






=* h = xV3 (ii) 

h 43 313 (i) •ft 3 P 1 W , hV3 

= x + 25 

=> xV3 . VI = x + 25 
=> 3x - x = 25 

=» x = 12 J 

x 43 TO (ii) H* 4 

h = xV3 = xV3 



br | 


vB'Qfl : ft*TO 12^ ft. 'Q ~2~ y J~3 ft. 

aabc 43 zb « zc 43 *roftTOTO 3 o f^ps 1 Wro finrt*t 

3Sf3C3, ZBOC = 90° + jZA. io 


TOTO: 



B C 

ft. ft.: AABC 43 ZB 43t, ZC 43 33ft3«3f53 3313*13 BO 433 CO 
33*13 O fi-l.l'i ftft'S 3J3I5 1 3313 3305 5E3 C3, 

ABOC = 90° + 2 ZA 

33t3: AABC 43 ZA + ZB + ZC = 180° (1) 

'=3313, ABOC 43 ZBOC + ZOBC + ZOCB = 180° 

31.ZBOC + jZB +jZC = 


180° 


31, ZBOC + jZB + jZC + jZA = 180° + jZA 

3T, ZBOC + j (ZA +ZB + ZC) = 180° + jZA 
31, ZBOC + \ X 180° = 180° + jZA 
31, ZBOC + 90° = 180° + jZA 
ZBOC = 90° + jZA (Proved) 


fc'SH'TT* “ZA 






ftft4*! ’tf'M 

fifTO C3, C3 C^TOt ft*t#te C^TC«f3 

^ | <t 

?ttoH: 



ftrT* to ^sft, o c^ftfW 43ft ABCD b^fcrfD 

<3rcjftft$ i sito <mc*> ^c< C3, 

ZABC + ZADC = ig OTC3W 43* 

ZBAD + ZB CD = OTFTO 

O, A ^ 0,C <7JT*t 3# I 

fir*n«f: 43*$ m adc 43 $33 tooth < 3 ^ zaoc = 2 

ZABC) 

TOt3, 43*$ TO ABC §33 TOOTH 

<&$** *¥* cm zaoc = 2 (^r zadc) 

.*. ZAOC + ZAOC = 2 (ZABC + ZADC) 

ZAOC + 2Tf3 ZAOC = TO OTOT3 
/. 2(ZABC + ZADC) = TO OTTO 6 ! 

•\ ZABC + ZADC = ^ OTCTW I 

STO 3*3t TO <3, ZBAD + ZB CD = ^ OTFFH I (OTtfts) 

W) ABC ZB = 90°, AB = 6 (Tt.ft. « BC = 12 C3. ft. I 3ft D 
1 Wft^ B C3C 5 ? AC 3TJ3 §33 TO TOft^ 33, AD 43 

frftj *v© ? <j 


A 
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AABC-43 ZB = 90° 

AB = 6 cm 
BC = 12 cm 
BD1 AC 
*<1a, AD = x cm 
AABC ws nT$- 

AC = Vab 2 + bc 2 
= V6 2 + 12 2 
= Vl80 = 6V5 

AABD »r$, BD = \r(AB 2 - AD 2 ) = \r(36 - x 2 ) (i 

AD = x 
«ra 

TO Id, 

ABDC •mt, BD = V BC 2 - DC 2 = V 144 -(6^5 - x) 2 .. 
0) « (ii) >l5l<ptq c t * *ff^ , 

V36-x 2 = \ 144 -(6V5 - x) 2 
^T, 36 - x 2 = 144 - (6V5 - x 2 ) 

36 - x 2 = 144 - (l80 - I2'f5\ + x 2 ) 

*t. 36 - x 2 = 144 - 180 + 12 V3x - x 2 

^T, 12V5x = 36 + 36 
72 

^T,x = =■ =2.68 

12V5 

AD = x cm = 2.68 cm. (Ans) 




O <t 


M PlPnfR ■ 


^ranpr 1 topt TOt*i ^rsiffc 

TOi Q ^rf ^ TO ^ilftco to 1 

^T5T <t 

*1'§)<io| AD = x 

*flfe ^TO AC = 

’I'il^qfD C 3.CO Olfipo 5 
^ B R*^co ^ TO I 
/. AB = 5 ^ 

.*. BD = x + 2 " 

TOdl *fft, 

BD 2 = AD 2 + AB 2 
% (x + 2) 2 = x 2 + 5 2 
41, x 2 + 4x + 4 = x 2 + 25 
41, 4x = 25 - 4 
21 

41, x=^- =5.25 
^4ts "ITO* ’toterei 5.25 ^ 1 §3* : 5.25 ^ i 

W C^TT *tTO4 CTOTOJT bo i ^ ^«J1 bo% ^ TO 

ftrroro 4^ to, TOwfl cvrun 

*tfa4^ ^ i ^ tow* tpp^ « fftroro ?mii ^s? <t 

toto , 

TOTf X ^R, Slwic*4 *T?4J1 y SR 
.*. x + y = bo, 00,000 (b) 

v ~ ^ xxio bbox bbx 

io % TO C’W W = X + x M )>o% = x + = = 

boo boo bo 

TO CTOt IkqlC^d ^ = y - y \fc% 

yx'b *8y 8^y 

^ boo boo (to 









(¥) 

-mm 


»x 8Sy 

tRW: «- y^ + «^ =x + y 

(t(tx + 8 <ty 

^ =x + y 

3t, (t(tx + 8 <ty = <?ox + (toy 
3t, (?x - Oy = 0 
3t, <t\ = Oy 
vS 

x = - y 

(i) *?\ x 43 *IR <Rc?J, ~ y + y = > 0 , 00,000 

. fry 

3T, ~ = >0,00,000 

3t, Vy = > 0 , 00,000 x (t 
(to, 00,000 

31, y = = fe v ^&,ooo 

^},^,ooo 3R 

.*. ^3*3 = >0,00,000 -^,*£,000 = 0,^,ooo SR 

^8* : ’TCtfJT vs,<*fr,ooo SR Sk*1l<> WJT ^,^,000 ^=? i 


43>fi> 3J3T 1 3*^3 ^*f|ii*i^lD, *rt^PTft Rc 3R5T « *(E3T f ^Cv»Vfc i 
*o% W5 tot i 3fg gi^T3 faff 3 yu *>.<bo 
^ 3 , ^c*i g3jfl>3 fcvrm *T3& ^ 5 ? 

: , J53I f3E2F^T3 ^ 0 % *TTF5, (>oo + ^o) = >^o ^Rsf 

>^.0 t>|<£| *{531 f33RTSRT $,(.*! SRPJ^TJ >oo 1*133 I 
„ n n >00 

= y*o 


.*. y>.^o 


>ooxy>'bo 

=l^r" -* 1 *" 


.*. t&31 f3G2TO3 3RT^IJ = *f$3# t3£3Ri>l3 f3aRP£3T = >b- $133 

^mkj, *n^ifl f?c3^5Bj yo% ®nc®, 

>yo $133 *fl$33ft f33HI^«1J ^ 3RP>pTT >00 $133 


.*. >tr ” 


>*o 

>OOX>br 


= X? $1^1 


<3 <31^*1 RlM<5^ Cu'Sib 3rft3 


VS 4 * 


* . <«ff^sTft Rw)»'©l3 3RFJ3J = ^ 9 IT 5 R33it3 Rvij»<I^Mj = ><? $I3M 
$**ii‘n<p$l3 ^ 0 % *1IW>, 

>^o $133 3£®T ^SVtW*J 335 >00 $l<p| 

>°° w 

• • * ” >*0 

>oox>£ 


/. X* 


>yo 


<3^543, fcvilHH 335 >y.£o $133 1 
$33 : >y.£o $FPl 1 


* 


$133 = >y.(?o $I3>I 1 


vn^ 537 8000 $1333 Rsfg 3^313 ^>t3 ^Ff^s ^c*ii 1 

c*t a^rr (tooo 15 t^pt?t Riri ^ ^ic^i Ui^i 

_ ^ ^ 

*TF 5 -^ 5 T 1 ahfi^n ^ 5 ? (t 

^RT«fR : ^ 7f^ j 

iffis = k 

^©^i\, < 2 Rr^n = (8000 4 * k) 

^ ^ ^ ^ ^00 

+ *^R><3 'tob-y = k + k ^ bb ~% = k + k ^ 

\o 00 


yoo > y 

= k + k ~~ x 7 — = k + k 43 -- 

vO >00 O 



tfk 

vS 


^Ig-nlw, = (tooo - 8000 
- Qk 

3 T, — = >000 

vS 

3 t, (?k = >000 x vO 

>oooxO 

k = — r — = boo 
(t 

boo 1 

^® 3 t* SRT^IJ = (8000 + boo) = 8^00 
^53 I v2RT5fTJ 8^00 I 


*• w "t™ ** *>* ***** ntovB 

'J!? *° % CTO TO I *vbo ^ 

*t*hFT*t ftro to tot, toto *NNrtft ifh^ 
TOTOf TO%T?tf 

TOTO : 

’tto <^F*T TO = ioo% - So% = 00% 

CTO TO = ioo% _ tro% = *o% 

iRw « «o* wir ^ to tot «w flro > 0 % w«n ^ ft*, 

OT *o% CTO TO v£RT *TC*fJ fel f^C?J< io% I 
S* «tftfl 5 CTO TO = vSo% - >o% = *>% 

" " = *o% - >o% = io% 

Slfe 4 ?< « 5 *ftlt 3 OT»T TO = *>% + >0% + io% - 80% 

®®» ^ *irt ^ = >00% - 80% = *0% 
fani Oo^lM CSjfiJ Ppwf >00 SR 
” ” ^ » " „ „ „ ioo w 

~ 'bo 

" " vJKVl ■• " - n ft iOOXQbO 

= boo SR 


^54?, %# *#*!% ^^JT boo SR I 
: 'boo SR 1 


bo 


( «0 «<rapr ?mT5t >0 Snmi sflf m >«? Sm, ^ ^sr ^»n ffc. 
*tfW «5w<ratatwi *&w to *00 tm *nv **r 1 

C5T TOTOt v2R TOf^T? 

*T*ltTO : 8t^?T 3RJ5£*JJ io Tfas| 


.0 


io e 

F ” = * ^ 


^TTO, vbl^ 3RT5pf] $(t Tjftsf 


M <t 

F " ^ 


.7. ... . 77 .. ........... ^ 

„ „ „ 

•••> — 

„ „ „ ix^x^oo M 

.*. *00 = 8 00 tfe 

: TOTH 8oofi> | 

g R(.^J^ e t w*\ : ^ 

(i) 3x 5 + 2x + 5 
TOTO : 

<fft, f(x) = 3x 5 + 2x + 5 

X = - 1 <WIC«1 TOS 3lPtfi>* TO Y?J ^ ^5tf|^ f (-1) = 0 
.*. x + 1 sfks 3if*t? »£R# 

.*. 3x 5 + 2x + 5 

= 3x 5 + 3x 4 - 3x 4 - 3x 3 + 3x 3 + 3x 2 - 3x 2 - 3x + 5x + 5 
= 3x 4 (x + 1) - 3x 3 (x + 1) + 3x 2 (x +1) - 3x (x + 1) + 5(x +1) 

= (x + 1) (3x 4 - 3x 3 + 3x 2 - 3x + 5) Ans. 

(ii) 4(a - 2)x 2 + a 2 xy + (a + 2)y 2 

TO TO : 

a - 2 = p a + 2 = q 
•’. a 2 - 4 = pq 
.*. a 2 = 4 + pq 
.*. ?lf“tTOTt 4l^f?F- 
4px 2 + (4 + pq)xy + qy 2 
= 4px 2 + 4xy + pqxy + qy 2 
= 4x(px + y) + qy(px + y) 

= (P* + y) (4x + qy) 

= {x(a - 2) + y} {4x + (a + 2)y } [TO ^O] 

= (ax - 2x + y) (4x + ay + 2y) Ans. 


•*• ^nro Mxhr hrito - ^ 

•■• TO ^ vs - ~ n = - fttasr 

^ 

^ . 

.*. r TOst TO ^ i t^5 


(iii) 2b 2 c 2 + 2c 2 a 2 + 2a 2 b 2 - a 4 - b 4 - c 4 
’WfPt : 

= 2a 2 b 2 + 2b2c 2 + 2c 2 a 2 - a 4 - b 4 - c 4 
= 4b2c 2 + 2a 2 b 2 - 2b 2 c 2 + 2c 2 a 2 - a 4 - b 4 - c 4 
= (2bc) 2 - (a 4 + b 4 + c 4 - 2a 2 b 2 + 2b 2 c 2 - 2c 2 a 2 ) 
= (2bc) 2 - (b 2 + c 2 - a 2 ) 2 


= (2bc + b 2 + c 2 - a 2 ) (2bc - b 2 - c 2 + a 2 ) 

= {(b + c) 2 - (a) 2 } (a 2 - (b - c) 2 ) 

- (b + c + a) (b + c - a) (a + b - c) (a - b + c) Ans. 

<t. TOW? : 

(V) 8y* - y 2 * = 16, 2x = y 2 
: 8y x - y2x - 2 X = y 2 
... 8y x - y 2x = 16 

=> 8y x - (y x ) 2 = 16 
=> 8a - a 2 = 16 [y x = a *fC?J 
=> a 2 - 8a + 16 = 0 
a = 4 y x = 4 = 2 2 
2 

•••y = 2 x (i) 

'srma, 2* = y 2 

=* 2* = (2 2/x ) 2 
=> 2* = 2 4/x 
=> x = 4/x 

=> x 2 = 4 

x = ±2 

x = 2 (i) 

y = 2 

x = - 2 (i) 

1 

y = ? 

••• (x,y) = (2,2) WTt (-2, i) 

(q) Jf-* . ../xTTr 25 
v ’ V x + 16 * V X 12 

’TOtm : -J— + •%/*_ + ><? _ 25 
Vx+16 \ x ""12 

Vx + Vx + 16 = 25 

Vx + 16 Vx ~ 12 

a b 25 r- 

=> b + i‘ = l2 f V x = a, Vx + 16 = b) 

. a 2 + b 2 25 
=> ~ ab = l2 
=> 12a 2 + 12b 2 = 25ab 
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=> 12a 2 - 25ab + 12b 2 = 0 
=> 12a 2 - 16ab - 9ab + 12b 2 = 0 
=> 4a(3a - 4b) - 3b(3a - 4b) = 0 
=> (3a - 4b) (4a - 3b) = 0 
=> 3a - 4b = 0 
Wf, 4a - 3b = 0 
3 Vx - 4Vx + 16 = 0 
9x = 16 (x + 16) 

9x - 16x = 256 


- 7x = 256 
• x = _ 256 


4 Vx - 3Vx + 16 = 0 
16x = 9(x + 16) 

7x = 144 
144 
7 


x = 


*• W X 2 - V3x + 1 =0*1R 

: x 2 — - V3 x + 1 = 0. 

=> x 2 + 1 = V3 x 

^x + i=V3 

X 6 + 1 , 1 

T— = X 3 + -T 


"( X + x) 3-3 ( X+ x) =3V3-3V3 =0 


W (P + q) 2 =^27 ^p 2 = V6 + q 2 J(c»t p3 q + pq 3_^5 ? 

: given that, 

3 

(p + q) 2 = V27 = 3 

••• P + q = V3 (i) 

' 5n5rR '. P 2 = V6 + q 2 
=>P 2 -q 2 = V6 
=*(p + q) (p-q) = V6 
=* V3 (p - q ) = V6 [(i)*TOJ 
••• P - q = V 2 (H) 

^ P 3 q + pq3 




= pq (p 2 + q 2 ) = ^ fq(P 2 + q2) 

= _ 2 9 {(p + c D 2 + (p — q) 2 } 

= ^ { 3 + 2 ( (irm 4f*roi) 

- 5 f a -!{( E T J ) 2 -(^) ! } 

(*) ABC ZB = 90°, AB = 6 C*T.f*r. 'Q BC = 12 CT.fr. i *rfr D 
B C<TO AC TO *tm fr^ S5TTO AD-4* 

frfrj w? 

*T*TTTO : 



’TOW# ABC fa)*&5?< sifter 

AC = V AB 2 + BC 2 = V 36 + 44 = V780 
.-. AC = 6V5 
'*1*13, BDlAC^I, 

A ABD3C5 

AB 2 = AD 2 + BD 2 
.-. 36 = AD 2 + BD 2 

.-. BD 2 = 36 - AD 2 (i) 

*11*13, A BDC3W 
BC 2 = BD 2 + CD 2 
/. 144 = BD 2 + CD 2 

BD 2 = 144 - CD 2 (ii) 

'S’Pt, (i) s (ii)*ff5 

36 - AD 2 = 144 - CD 2 
=> - AD 2 + CD 2 =144-36 
=> - AD 2 + (AC - AD) 2 =144-36 
=> -AD 2 + (6^5 - AD) 2 = 108 


cvyu ? n e D5 


80 


=> _ ad 2 + 180 + AD 2 - 12V3 AD = 108 
=> - 12^5 AD = - 72 

A - 72 6 6^5 6 V3 ~ 

AD = j=r = - 7 =- = — 5 — Ans. — f— CT.R 

12V5 V5 5 5 

(*) LMNOP ^ *\'*%'* 1 LN 4**. LO 41 ^ i «mH 
CT, LN = LO. (t 

TOTTO : 



fTO* : LMNOP ^ ^ <jtff LN 'Q LO 

«PIW ^us TO C*, LN = LO 
* g(?ncf • fijf% ^fSTH 4*S, fiffrll; C^T c t v Q I 

4*R, A LMN 'G ALPO 41 TOJ, 

LM = LP, MN = PO «W 
ZLMN = ZLPO = CTO 
A LMN = A LPO 
LN = LO (GP#te) 

v - A ABC 41 AB « AC *f^5 B«C fr^TO Cl 

^sc^t c m oioi* o frfau tot, srro 

a I, ZBOC = 90° - j ZA. 

: 'TO 

A ABC 4* AB <3 AC *TTO TO* B«C f^C® *fr&TO 
ZCBD <3 ZBCE 3?T «flWt ®TO* **f**TTO^ O fr^t® 

frfr® ^ | 

TO OT, ZBOC = 90° -J ZA. 
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'GST^T ftftviPJ <$*$ f«te 


4Hft:A ABC4z4\+ZB+ZC= 180° a 

.•.|zA + ±ZB + ±^C = 90» B /V 


3fe* ZCBD y\ z\ 

= 3(381 ftlftozBAC+ZACB / >Z > 

11 D o * 

■•• j ZCBD = j (ZBAC + ZACB) 

ZCBO=j ZA + j ZC (1) 

ZBCO = J ZA + J ZB (2) 


A BOC 4, ZBOC + ZCBO + ZBCO = 180° 

*>. ZBOC + j ZA + j ZC + j ZA + j ZB = 180° 

*1, ZBOC + j ZA + 90° = 180° 

31, ZBOC = 180° - 90° - j ZA 
3t, ZBOC = 90° - j ZA. (sraif'te) 

ABC face's? ZA = W AC 43 $*f3 D f^[ i 

W W C3, BC 2 + AD 2 = BD 2 + AC 2 . 

: 



A ABC AC 43 $*f3 D 435fi> f3*j[ | SpT 1«t 3C3 C3- 

BC 2 + AD 2 = BD 2 + AC 2 


*WN : BC 2 = AB 2 + AC 2 (i) 

43* BD 2 = AB 2 + AD 2 (ii) 

(i) - (ii) 3F5- 


BC 2 - BD 2 = AC 2 - AD 2 

BC 2 + AD 2 = AC 2 + BD 2 (srmft 1 ®) 


<33T 5 ?3 


■ vSi^T ■ 
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X 1 
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z> 
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l 
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vs 


+ d + VS- 
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ii 

* 

ii 


ii X 


VS8 
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+ d +VS- 
* 
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*i - ifc 


~ 

T" 


+ff+ - 


K*;| 

+ « + ^ = 

-*s 

T X 

fio o) 

l» x >l 

<* 

d i <\ 

— X — 4- — 

<\ 

^vj) 

^ - 

^VD <f 


8 *d + * 

= * " 

’ b- 

V 

~ V 



ct i<r% sro ^a*r smsftro -m i<?% i >^?n 

*tlw 3T 

’WHTR: 


'itX TO s ftasg^n - (ioo + i <?) tm - ne Uwr 
k?t assnpj - ioo Urn 

.* w ^ » j» ioo ^ 

" ii <t 


•*• • ioo - 

* i 


ioo X ioo 
ii<? 


?**• ie% - (ioo - if) 5m - *? 

trtf tm <rpj*ij ioo i 


ioo 

Vd 


boo X ioo ^ 

„ b uT^Ft 

>°° Vit 

• 4^vS^f?I ^fl>?l- 

OJTi? fadmq ffl - (boo + boo) £p*l - *oo ^ 
c^ - (*b.*b + bb^.'irf) - *08.^ tm I 

. «= (*08.^ — *oo) Ul^l * S.'bb I 

t£l*R, 

*08.^ frTOJ ^ *?I 8.^ I 

8.fcb 

„ » » » 

•* J *08.^ 

8 .'bb X boo 

* * * ■» »^eMi 

•• io ° *08.^ 

$33: *.*<?% 3T *^% ^ ^ I 
gffls b(?% b£%, 

t**k (x - y + fio )% 

«tc* 3 CTO! (+)tf? CTO! (-) TO *lft 

=(^- i<?_ S )% = ^ % = v° 

«. Prst « < jrara ’raffc <to i w 

Trepra jran ^ '5iwa ’rcrc’ra 5raf56 ^ io^ ^ai Prsi « 

*fUS$ 4\£sTR 3IPT I 

TOtTO : <S, 

*(SZJ3 4v£TO <HPI = x^ 

wi = (co - x)TO 

?j^snw f*rro w (fro - x - x) = co - *x 

fip^TC^, X +fro - *x 4- (fro - x) + fro - *X = bo* 

*1, X + fro - 8x + fro - x + fro = bo* 

^\ y - 8x = bo* - bfro 31, - 8x = - 8br 
-8V 

^x = — 

/. X = b* 

faTO <v/TO 33R = (fro - **) = '8* ^ 

<J3J3 <^TO = b* 3^3 


✓*1 00 


« f^4>f 5ff«M 


8^ 

8. ^ ^q>faPi$ CTO TOJ13 ^°TOC33 TOf$ ^«TO3 TO? 

w c3 TOit *tmt TO *C3 8fr TO I TTWrfc 

3*^1 

Tfsrt »tr : <f3, ^to 5 •*!•!) a '3j$3 5 = x 

^ ^TO* = y /> - ^ 0 y + x 

b3 -t^cvo, x+y = & (i) 

*3 -fv&cvo boy + x -(box + y) = 8fr 
‘ 31, fcy - *x = 8fr 

••• y - x = <t (ii) 

(iWH) 

x + y = 

- x + v = ft 
2y = b8 
b8 

^ y = y .*. y = ^ 

(i) Rv ^TOC*! y = S TOt 
x + y = <?> 
x + ^ = 

^t, x = H .-. x = * 

/. = (bo x <l) + * = <\o + * = S* 


(a - 1) x 2 + a 2 xy + (a + l) 2 
W«fTR : *ff?, a - 1 = p 
W a + 1 = q 

pq = (a+1) (a - 1) = a 2 - 1 
.*. «2R^ ^if*pn»n rto 
( a - 1) x 2 + a 2 xy + (a + l)y 2 
= px 2 + (pq + 1) xy + qy 2 
= px 2 + pqxy + xy + qy 2 
= px (x + qy) + y (x + qy) 

= (x + qy) (px + y) [p <3 q ^ to *tt$J 
= (x + (a+ 1) y} {(a - l)x + y} 

= (x + ay + y) (ax - x + y) 


<33 13*3 cfrsrC 


^rsrt«rm 3^ ■• 

ax + by = a 2 + b 2 , 2bx - ay = ab. 

^rsn^H : Oi'erat ^tc^, ax + by = a 2 + b 2 0) 

am 2bx - ay = ab (») 


(i) « (ii) ^ Ji^Nsam x « y «*ra ^ ^ ^ 1 


a b 
2b -a 


= - a 2 -2b 2 


I a 2 +b 2 b 
ab -a 


=lA 


a b 
2b -a 


3 - ah 2 - ab 2 

- a 2 - 2b 2 


- a 3 - 2ab 2 a(- a 2 - 2b 2 ) _ a 
= -a 2 -2b 2 “" (-a 2 -2b 2 ) 


a 2 b -2a 2 b - 2b 3 
= -a 2 -2b 2 



a 

a 2 +b 2 


2b 

ab 

y - 

a 

b 


2b 

-a 


- a 2 b - 2b 3 b(- a 2 - 2b 2 ) _ h . ( x v) = (a. b) 

= - a 2_2b 2 " = (-a 2 -2b 2 ) 2 “ b ( ’ y) 


^ * = _L_ 

b+c c+a a+b 


a b c 

y+z-x”z+x-y x + y-z* 

~ X y z K 

: 313, jj +c - c + a a+b 

x = k (b+c) 0) 

y = k (c+a) 00 

z = k (a+b) (iii) 

a b c 


y+z+x z+x+y x+y+z 

a 

k (c + a) + k (a + b) - k (b + cj 

b 

= k (a + b) + k (b + c) - k (c + aj 

c 

= k (b + c) + k (c + a) — k (a + dj 


ck + ak + ak + bk - bk - ck 




'Q^ 1 + c l fa Pi 033 cTJ^i'G 


8* 


b 

= ak + bk + bk + ck - ck - ak 

c 

= bk + ck + ck + ak - ak - bk 

a _ b _ c 
2ak “ 2bk “ 2ck 

- 1 1 1 

2k "2k "2k 

••• ^ ^ = ( proved > 

STOW C3, C3 C^lc*l1 ^ 3TJ3 

3TJ3 ^ivnsww 0)3t I 

*rot«rm : 

ABC 0335 ft fan^sn 43 AB om AC 

33jf3^ d am e 

^ CT, DE || BC DE = j BC 

D, E C3W 3>C3 F 3f*F5 <£fa i 
OT EF = DE ^3 am F,C C3N 3# I 
•WH: A ADE am A CEF 41 TOfj DE 
= EF, AE = CE am ZAED = ZCEF 

A ADE = A CEF 
AD = CF = BD [.% AD = BD] 

013* ZDAE = ZECF 
fa>^ 41\ AD || CF 

BD,CF 013 013° 33F53T3 i 

DF C33I BC 013 3313 033° 3TO3M 

fo$DE = jDF [.-. DE=jBC 
1 

DE || BC 033® DE = j BC («WI^5) 

0335ft opm^ CST^sf C*f3 Cl, V\1 ^Wt 3^T33T3 
^3 Oo° C3St«t 3^3 3tt^3 C*tt^t b o fife!* ^Z3 3tft 3*Z3 I 
*1T^ft3 3^^ ^5 

00 ; 


33jf^3 3sC3t'S?^ c?r*rt?p 


A 


B 



(to 




mffo frr*fr AB = x+h to i *ff$, h 
^ tol C ZBCD = 
30° TOTC* <W BD = 10 finSm i 
4m, AC = DC = x ftSm i 

^mBCDW^Pt%^ tan ZBCD = 

*t, tan 30° = y 


•• h = IOa /3 (i) 

BCD W-ffl Bgm, Sin ZBCD = 


^1, Sin 30° = 



10 

X 


X = 20 (ii) 

.-. ^^^=20 + 10^3 = ^o + bS.o* 


A 



= 


■ voW% ■ 


latoj : ( 7 i emit mm ?n^?i to? ^ i \sr< 

c^pf^rm c®mt w<j i] 


mftm : mfrv 9 ^s 
^«fct <j<fam-tfo 

(( 7 i cm &s?i %® ^ i srcm m ?wr) 

^ I ^*1 : b.£ + .o^ff X +b.O X 0.0 + - b .\3b 

*rwm : 

b.£ + .0^ X O.^ff -i-b.O x 0.0 + - b.vsb 

b<? booo o ^< t bo OO boo b^O 

“ — X — - X — — X — X — x - 

bo <\<t boo bO bo J*o 

O^tf OO 8 8 b 

- *o X - — X X- 

bo bOXbo & Oo 




ybfl’Xv^ 

8 

x - 

8b 

bo 


Oo 


8 

8b 

- b^ X 

*> 

Oo 


8 

8b 

- b'iX? X 


Oo 


8b 

^b<?^ 

m — 

! 

m ■- ■■■■ 


vso 

OO 


*b<te 

- ^b.^' 

Oo 

$53 : <\b.b>^' 


ffb 


^ i w 4 ^fl> jp 5 tii c*m <wm mr 

oo m Pic^m inm i b <? *m 3i*©m ^ns 

c*m ^t*rt i ?nrc?m spm md$ c*m 

W’Sf^ *ffsto Pi (.41(713 dCSlUJM 
: 

ft*? 3lf3> (^-b<?)f^ = bo fm 
^ b 

m 3tfo (b- -) w 

Vb b 

-— - r*WI 

■$. x. 

^ 5 i£m, 

7 Wt ^FlW b(? PtCH <PC4 Oo ©(C'i 


. > U 


. ^ »l II . II II 

••* io 


ooxbff,, 

bo 


8<t $CH 


i m<p tomt ws ^ =( 8 <t — oo) m * b<? m 
: b(? mi 


'03F?W! RPJi'PT CFirt? *f%5 


«l #1 *ITO V s IH i™ w’iro'''^ "^t''^,'''^, 

*Wt W? 

totto : 

qft, 

mm x ft 

•’• ^5f<J TO - o.*<?x 

••• w *mm ^pi wn - (b*o-x) ft 

■-■^ " " *R - O.io(^o-x) " 

oA<tx +o.bo(b*o- x) - *<*.00 

*<tx bo(b*o-x) ^oo 

— + — 7 -« 

ioo boo ^oo 

^<?x + b-*oo - box = 

^T, btfx - bfroo 

.*• x -boo 

.*. (b*o- x)ft * ^oft 

^ wrra 33t ioo ft 
*pi " " " 


81 «*ft ^ ^ ^,. 00 I ^ ^ 

****' ™** W >°% ^ im. vm* *** W 

| 'Q ’fTUft? fifOT^ft?r Tprj ^5? 

WUR : TO *ft f 

“tttfo ^®!J x ^m 
*nrcfta *p& (<?*<? .oo- x) " 

c> 0 o+<?ftm -boe^m 

boo frro *rrtfa ^ ^ io<? ^s| 

. ^ " » •» H ii 

boo 

... x » .. II .. *°tfxx „ 

boo 


<3?TT^*T Cfoft ’tft’® 


>o% “TOftS (boo+bo) - bbo T>f^t 

boo bi^rs *tjicfoi bbo Bi^i 

^ii ii H •• •• 


.*. «W.oo-x) 


II II II II 


boo 

bbo(<?^ff.oo-x) 

boo 


botfxx bbo(<?*?.oo-x) 

sf^ro, — + : 


boo 


boo 


botfx+<?<Wo-b box 

<n, — mr.w 

boo 


<TT, — ; <tb\r.<\<t 

boo 

^t, (mffo - tfx- fffebrW 

<H, - <?x= frWrW-tfWo 

^Tt, - <?x- - VH<? 

IrW 
X * ~ 

<t 

.\x-b<*<? 

“Ilt&i b^<? T>faT 

(ff^tf.oo-bW) •• - vsffo tfa*t 
bs<? Tfast 
^PU \£tfo " 


• : 

I _JL_ _ 2 1 _ 2 

a - b 2a + b + a + b 2a - b 

WTO : — 2 • 1 2 


a - b 2a+b a+b 2a - b 


(a - b + a+b) 2 (2a+b + 2a - b) 

2a f 8a 1 

" (a - b) (a+b) \ (2a+b) (2a - b) / 

= 2a { (a-b)(a+b) ~ (2T+b)(2a-b) } 


(to 
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OSIP?*! «ff^5 



' 4a 2 -b 2 -4a 2 +4b 2 1 

(a 2 — b 2 )(4a 2 — b 2 )J 


=2a x 


3b 2 

(a 2 — b 2 )(4a 2 — b 2 ) 


$354 : 


6ab 2 

(a 2 — b 2 )(4a 2 — b 2 ) 


6 ab 2 

(a 2 — b 2 )(4a 2 — b 2 ) 


«> i : 

a(a + l)(a + 2)(a + .3) - 15. 

’RW’f : a(a + lXa + 2)(a + 3) - 15 

= ((a + l)(a + 2)( {a(a + 3)} - 15 
= (a 2 + 3a + 2)(a 2 + 3a) —15 
= p(p + 2) -15 [a 2 +3a=p f»TC4) 

= p 2 +5p-3p-15 = (p + 5)(p — 3) 
= (a 2 +3a+5)(a 2 +3a - 3) (TO <j%4) 

: (a 2 +3a+5)(a 2 +3a - 3) 


31 


a + b c + d 

W, 


b + c 

c = a^Rt, a + b + c + d = 0. 

441414 :^ 41 ^, 5 ^ = ^ 

b+c _ d+a 
* a+b “ c+d 
b+c 


, ; 


d+a 


N,, a+b-b-c c+d-d-a 
<it ^ d+a 




’ a-c 
a-c 


c-a 

c-a 


^ ETc = Si 
c-a c-a _ 

’ b+c + d+a 

^< c - a ><b^ + diS>=° 
c-a = 0 
WRT,c = a 

bb + a^=° 




^ 

^ (b+c)(d+a) 

41, (a+b+c+d) =0 
... c =a 4143 a+b+c+d =0 (STsnft'5) 

ftram?! 41 ? va c*R 415 ^55 4CT , an» « • 

5C4I 
3141414 i 

fare-™ * 

444 4#. AABC AC>AB 
3414 <MC® 414 C4 , ZABC > ZACB 

<5^: AC0<w AB-fls Jnn*MRaADWt^it® 

iO?lt B,D CTH ^ I 
gfljM: AABD ^ AD = AB 
.\ZABD = ZADB 

AABC ^ ZADB > ZBCD 

.\ZABD>ZBCD. 

^T, ZABD>ZACB 

f*$ZABOZABD [.-.ZABD. ZABC^^^I 
:J54K, ZABOZACB (341^) 

b , ! 2.728 ft$14 i Stb^ l ft W 4PPfl? CH4IW4 4*44 44W 41*11141 4$ 

^jfiRl 45° C4M 4^4 I 4$fl>4 trfl 
•. 

qfa, 

<4414 AB (12.72#*) AC-^ A ^ 

; ZACB=45°, AC= ? 

AABC ^5, Sin45°=^| 



Or, 4 -^TFT .•.AC=12.728x>f2 =18.0001 
v 2 ^ 

S 1 8.000 ^ 18 



12.728 


TOP**! NPTTO fffeftj 




^ : «ra» *nt ^wtt a ctictt *p& «pm ar*pi «*s ftw m , ^ 

(.WR«pjw »W5p»n SfzalBfW e>r«rr bsjfj u 

5 nra-^ 'jf^rm-eo 

OT cto iMft gq<! ®sri fe® i sfpsj^s aqg tjr 5^, 


11 


’wrvm s 


to'®* ’Wfr ^ ttw >« 7t?rt f^smj f^ 8, <?, «,, « i 
Tf?it w ^^c«i aff^'t^w b TOf^nfc <?rr^y 1 


* 8 ,<?,fc, i> 


*, <t, O, b 


*1 


8,£,0> TO *T ?TT, o = *vo 
ibrox^+i = Mr> Tn >0 to 
iVox^+i = O0> ^ >0 fw®?j TO 
MroxO+* = <?8i TIT iO RvS|€ri TO 
ibrox8+i = Tn ivD ftaTSfl TO 
>troxfr+} = &o* TIT iO ftv£>|S?J TO 
)broxb+) = >otr} TIT io fw®fl TO 
ibrOX^+^ = ^ iO f^T^J 

$: I 

■a^ft’ncsra af% ^ s sr *ca ^ «mr <a^t <& 

% < 0 , 00 , 000 SR I « ^ «I?J £ «fSR«sfn 


WTO : 


^TTOT SrTft, 

WTO TOTOTT TOTOTT TOTM1 r TO ^ n 

WTO CTO ^TOT^UT TO P 0> + r 1 -)" 
boo 


<3^r^T fTO^ ?tfc^5 


i£J , *fTC ; T , ©m^^UT p- ^o ,00 ,000 
To r = 8 
"TOCTO ^T^fTT n = O 


O TO3 TO WTOT^IT 



*o,oo,oooXbo8Xbo8Xbo8 

booXbooXboo 


TO 


e<\ 


■* X ^08 X bo8X bo8 TO -**,8*/Ulr 

**8^*trTOl 


01 80 foc*itTO g^«f <Trf^ ffcf^ra vsr^iyfi v s ^ 1 £ 

ftft ftfStvS Wf *TTfo « ffrfta Iro ? bi TO ? 

WTO : *tTft TO^f&fTO ^TO5» V8* 

^TO5 TO3 CTOTO - v+b =* 

.*. ’TTfro " (8oTO~) f^: 5 TT: 

cb 

it 

.*. I^fro ’ffTOM® (80 TO “) f%: SfT: 

.!£ » 

"TO TPt^, 

f X f^: 5ff : ft*n^5 TO 

^o 80 

.*. STJ^TO, — § (x+ — ) - TroSb^ 

« c5) 

O*o Vo 

^T, . — 

^x+80 

8 b 

^T. — 

ibX+80 bJ& 




<?v 

^T, i>x+8o - ^ " 

^t, kX-VS'b 
.*. x-8 

$93: 8 fo.m CTO ^ I 

8 1 Iro^ W v£Rt 'Jjo ^ <fT*f& ^tTOTO ffo 'srmTFT <t ^ 

* gw ^ram tosi m* i ^ v ^ 

£ ?rf 3? ®t i>ri$ ,? ftn> ^c<i ? 

^rm«rR : 


3 

f 

Hr 

cwm *m, «MIWa » Vo ^ 'W ^T = 'bo ^t> I 

(<TP^,^ <I’1IR3 C*TOR - (Vo X 'bo) - 8 ,Voo I 

^i 5 tTTO ifl^T tot?j, 

TO5TCTR t'rtj (Vo - (?) ^ ^ 

TOTOTR TOIR3 fo*5fo ('bo - tf) ^ = <t<t yb 

a R src t R cwi - (w x e<?) ^= 8^<? i 

d t * g( 5 CWl - ^NtWSI C^2PSFI - <q|*i>MTW TOfRS I 
- (8 ,Voo -8±\<t) l.'fjf- W 
.-. tost totc ^ ('bscf x Urn- i'bv^e 
: b'bV^ b!4l TOl I 

<? i c^r istcsr ^rf^rm *8o<*<? frm f^r i *rj 'b^<? 

* i * 

* - »- 

9t*t ^C9ffa*R! <SJ^5T^ C*R? 

^Rt*TR § ?rf5TO - (*80^ - 'bW) $FFt= *U,8oo T>TO I 

- __ > > * 

Wl S S - - t “ 1 ” 

8 ^ O 


VO ^ 






Ip 

<t Tfb 


«» 



'GTO*! C^sd> «lf*R 


b b ^ b« 

TOt^pTO CTO*R -— 


.*. ^*oro toj - ^,8oo ^ — 

* 

- ^O,8oo ^ - x — 

o *o 

- ^v3,8oo — = ^8,8oo fcl<PI I 

bo 

.*. SftfST^ TOJT TO - b 8 ,8oo + ^ “ *\ ,^oo IjPFI I 
^93 : <\^oo I 


'bl 


^T?R : 


b + 


a - b 

1 + a b 


a - b 

1 - ab 


( a - b ) b 

1 + a b 


1 - 


a ( a - b) 


1 - ab 


(;-D 


?TTOR : 


b + 


a - b 

1 + ab 


- ab 


_ (a - b)b _ a(a - b) 
~ 1 + ab 1 - ab 


«-;) 


b+ 


a-b 

1+ab 


a-b 
' 1-ab 



G-9 


(a^b‘ a(a-b) 

*‘ 1+ab 1-ab 
b(l+ab) + (a-b) a(l-ab)-(a-b) 
1+ab 1-ab 


ab 


l+ab-(a-b)b ’ l-ab-a(a-b) 

1+ab 1-ab 

b+ab 2 +a-b a-a 2 b- a +b 

_ Lfcab l-ab a^-b^ 

X + ah - a b+ b 2 ' i- a b-a 2 +ab ab 

1+ab fib 

a(b 2 +l) Jl+ab) -b(a 2 -l) (1-ab) a 2 -b 2 

O+ab) (l+b 2 )’ d-ab) -( a 2 -l) + ab 

a 2.b 2 ah ab 


= (a-b) + 


ab 


(a-b) x 


a 2 -b 2 a+b 


<t>> 


(Ans.) 


<3 <114*1 


*11 


W 

toto 


W ftz»m ^ « 

a 3 - 3a 2 b + 2b 3 

. 3 2 3 

: a -3a z b+2b J 

= a 3 - a 2 b - 2a 2 b + 2ab 2 - 2ab 2 + 2b 3 
= a 2 (a-b) - 2ab(a - b) - 2b 2 (a - b) 

* (a - b) (a 2 - 2ab - 2b 2 ) 

Ans: (a - b) (a 2 - 2ab - 2b 2 ) 

WIT, 

a=b 

f(b) = b 3 - 3.b 2 b + 2b 3 
= b 3 - 3b 3 + 2b 3 
= 3b 3 - 3b 3 


. ^nt, hr ^ a=b src i (a-b) i 

a 3 -3a 2 b+2b 3 


= a 3 -a 2 b-2a 2 b+2ab 2 -2ab 2 +2b 3 
= a 2 (a-b)-2ab(a-b)-2b 2 (a-b) 

= (a-b)(a 2 -2ab-2b 2 ) 

Ans : (a-b)(a 2 -2ab-2b 2 ) 


2x + J=l 

< 2 11 
5x - - = — 
y 12 


; 2x+- = 1... 

. 2 _n 

3X “ y _ 1 2 


(i) 


2x+^= 1 

^T, 2 ^* 3 ., 

y “ 

2xy+3= y 

2xy=y-3 


••(i) 


• (ii) 




.(iii) 


’ 2y ‘ 

x »£HITO (ii) ^4TO$ 


'GTO*! 




*T, 


5y-15 2 _H 
2y “ y = 1 2 
5y-15-4 11 

' 2y "12 

5 y - 19 ii 

I 2y =12 
^T» 60y-228 = 22y 

38y=228 
228 
s 38 

y = 6 ^ 

(iii) ^ ->i3l<wc e f y 

6-3 
x = *x 6 

_3_ 

' x = 12 


*-y= : 


H 


(x , y)= (| >6 ) 

ABc-<aa ab 2 = ac 2 + bc 2 aw ^ ck, 

ZC = <0* I 

D 



C B 

aabc-4 ac 2 +bc 2 =ab 2 

3*TH <71, ZC- ^ 

DEF Wc<Pl^ lajJBf ^TT4 TO ZE= DE=AC 

TO* F.F=CB 
^TTO: A DEF *ft$, 

DF 2 - DE 2 +EF 2 
- AC 2 +CB 2 


faf^l43 Ctv?fT> «rf^5 


- ab 2 (^Wnrttam) 

/. DF = AB 

, AABC 'Q ADEF *1^1^ ; ^<5*1 , 4C13 44>ft>3 ^§*1 

3TJ3 *l*JM I 

.-. ze-zc - ^ ?ttom (smrf^) 


*1 


<t ^rrm^rf^ 4^fl> >i*mi$ Qs^st oi^PfRns i 

ftpgsjffcj CWI I 

A 



TO 3#, ABC O C3^ ABC-^CS I 

TOTt* OB=OC=OA= 5 $f&; AOAB, AOBC « AO AC 43 2TCW<- 
Q|$* 43^ dosj C3>3 C^F3PP®T ^I^HU 
*F543, AABC= 3 x AOBC 


V3 


BC 2 = vsx 


BC n — 

T \4 x 


(5) 2 - BC 2 


BC= WT? Oj^CBrd »fp* <TT^ ftfhr BC= »wR4ljt 
OBC 43 43* 0B=<?$:» Q)$«rfl>S W <I*TO3 43*ft 

V*„„, BC 


TO43, — BC 2 =\5x 
8 


V8x {( l ) 2 - BC? 


3t, bc=V^V^-bc 2 

3t, BC 2 =\!>Ooo-BC 2 ) M TO] 

31, 8BC 2 =v!>oo 

.*. bc 2 =<u? 

\/0 ~ Vo ^ 

/. “ ABC = — BC 2 = — X<*<?3:$: 
8 8 

=^.8^3:$: 


■ ^b*^Kf Plf^jvfJ^f ■ 


[g^JI : <5f33T 3T*3t (3 <3TOt 43*ft ^T3T3 Sf^ $^J3 iTO TO I "TO 

3*t $ c*n cw eto i ] 

TOT-TO^t <j4TO-ffo 

((T , i cro 3"tfl> fro to i dc^j^ dc^ to 3TO) 


b I 333 o 

[(^^xo.<?) Au 43 .^)xV'.v^})+{(.^ 43 .b)x(.Stf 43*b.vb)x .<t) 

33t3H S 

Kfc.Vl X o.<?)+ {(.<? 43 .W) X tr.vsfc)] + ((.*C 43 .b)x (.<*<? 43 *b.vj>)X .<?) 

;j<=-=>*«=-=>«~H 

r~ ) x -*J 

IV ^ / » Wfc , -, ,) , W x t , 

= L( ^ + (;x~ }] + {~x( — «— )x~} 


^OO 

- w 


bo J 


r'JK't r\Db^ n f b , VD bi>* x b , 


r W W -i f i , 

" Uoo + *oo J + l8o xi4,x ;} 

r ^OO -. b 

= I ~ — x I + - 

\oo J <t 

v > ^ 

= b+ - =^x- = <t 

<t i 

^T3 : e 


^ ^*rr wm ^ 0 % tot i vfsr 3^to 

13 s TO 3^3 3^3%fy 

g 

Wo ^5 f^3 ^1J (boo - *>) ^33 - Iro 




ftgCTg Vo W! boo tfrVt I 

boo 

••• - > ” * ” to ’ 

boo X <? 


•• Vo 

= 'bA<t frFFl 1 

<snro, wra ^ro <? fr^Ft w\ &uy*\\ ^A<t i 

bfi> <P^°1l53 ■ 'b.'^tf bl^l 

b 

x b* 


.-. bft 
.-. b*ft 


= V.v5^ 1>Wt 


^5?T : V.®® bl4( 


\Dl tifrKUW* C<TC^ 

w <}<** *tf^rt e t ** aw to i v ^ ^pf-^rnw or ^ ctt* 

^rj *3(’\5^ *ra ^pr-^rPCT w v f%srt e t ^ cit^f ^ror i 

*nrtTO : 

^CH , 

x^t 4<R*i OT y^Tl 

.-. 'STTO frTO ^TO X 8 y I 

bo% 

^oo b ^CfW *5^ bo ^T^T 


.-. b ” b 

/.x " b 

/. X " * 


bo 
boo 
bo X X 
boo 

bo x x x ^ 
boo 



.— frsR - -ftwi 

boo <? 


- 5^* (k£2jk±) 


. ^ aa ’i^r"it < ) - (x + * )' 5WI 

. --«mi 

' (t 7 <t 

'5F&C* t, *t-<iW 

_.. >ox JL 2 i* t- 3 tw a 

boo bo 


boxyxvs vsoy «yu ( 

y — ^Ws — 


... ^ 4?!TOX^ *rfaETO * (y + io )^ w 

' S« 7 

fcx bOy 

^t. 


bvSy 

bo 


Sm 


bx bOy 

<t bo 

'bx 

bv»y bo 
<? X bvD 


^f, "- . 

y ^x bo 

^t, x 8 y = \bC 8 'bo 

= bv3 8 b* 

: bvs 8 b* 


*i#hFH bo% *ftHFrff ttwfttw ^°s V<?% «r#Ni$f *fftw 

f®*i4 ^ i faro <tf$ ^ to! ftqw 

^nu n.w <*tto ^tcai?j ^rt^frt ? 


(TP 5 ! boo% — bo% »bo% *i5Hi§f 
(TP 5 ! TO, boo% — Vtf% =b<?% 
t^Caf«r «iRt «tf^ (TP 5 ! TO bo% + b(?% - *<?% 
(TTI^ TO TO boo% — $$7o = c \(2'% ^ShFT^f 
snu^K®, 

TO TO ^C 5 ! wwt boo «RI 


, ff*M 




: OOO «R 


ioo X 
<\<t 


boo ^ 


<? i ^rtwpFta « sw $<s*jc<* * 0 % ^ 

C^jq<j»«i ^5 ^f*tf «Tf^? 

^TWR : TO ^f?5, 

” SP^f y ftulfl 

= xy ftl>T3 I 
^o% <JI\blc°1 ‘ p fT^, 

- x + x *o% - x + x 43 — — 

)>oo 


\o7o 4l\blOT ' P TT^ , 
2W = y + y 43 ^o% 


*o 

= y + y 43 

ioo 




(t 


bx 

(t 




bx by bbxy 
<t * <t $3 


cwm * | Q<^ - - xy =— — * <txy 

_ iixy 

^ ^ X y 

xy 3*fftSlw TO — "" 3*lft|t>!fl I 
>>xy 

.*. > " ” — ” 

*<? x xy 

^ixyxioo 

••• >o© - ” ,fc — * = 88 3<ffifr3 

x xy 
= 88 % 

: 88 % 


cUVG 


i'l'"" ©’TTHTCap i 

(*) 8x 3 - 4x - 1 

= 8x 3 + 1 - 4x - 2 
= (8x 3 + 1) - 2(2x + 1) 

= {(2x) 3 + (1) 3 1-2(2x+ 1) 

= (2x + l){(2x) 2 - 2x.l + (l) 2 } - 2(2x + 1) 
= (2x + l)(4x 2 - 2x + 1 - 2) 

= (2x + 1) (4x 2 - 2x - 1) 

Ans. : (2x + l)(4x 2 - 2x - 1) 

(«l) ax 2 + (a 2 + l)x + a 
= ax 2 + a 2 x + x + a 
= ax(x + a) + l(x + a) 

= (x + a)(ax + 1) 

Ans. : (x + a)(ax + 1) 


<U 


Solve 


jurwm ^gp : 

5 4 

x- 1 + x - 2 


Or 

Or 

Or 

Or 


5 4 

x- 1 + x - 2 
5 4 


9 

x - 3 
5 


I X 

II 

<n 

• 1 

X 

+ 

i 1 

X 

1 + r^3 

5 5 4 

4 

x — 1 x - 3 ~ x - 

3 “ x - 2 

5(x - 3) - 5(x - 1) 

4(x - 2) - 4(x - 3) 

(x- l)(x-3) 

- (x - 3)(x - 2) 

5x - 15 - 5x + 5 

4x - 8 - 4x + 12 

(x - 1 )(x — 3) " 

(x - 3)(x - 2) 

- 10 

4 


Or, - l()(x - 2) = 4(x - 1) [ ^ 9 m^(x-3)W’p^}] 
Or, - lOx + 20 = 4x - 4 
Or, - lOx - 4x = - 4 - 20 
Or, - 14x = - 24 


Ans. : 


12 


b<\ 


'lab' 'G$1<W PlPl<iP! cti'Sltj 

\r\ ABC Q)^ cm A D TPJPrt I fifTOTO^.AB I 2 

= ad 2 +bd 2 . 

toto : 

OTTIT ABC ^TO- 
<W AD I sro 

‘WW $£< C*J, AB 2 = AD 2 + 

BD 2 

€HTK : CTO^ ABC 
Ql'Jcfcr AD W^TT, 3}1l> 

^IJSilR, BD = CD = j BC. 

.•. ADB Qj^Oef, 

AB 2 = AD 2 + BD 2 (1) 

ADC 131^, AC 2 = AD 2 + CD 2 (2) 

(1) •R'8 (2)^CTO TO *lft, 

AB 2 + AC 2 = 2AD 2 + BD 2 + CD 2 

^t, AB 2 + AB 2 = 2 AD 2 + BD 2 + BD^ .\ AB = AC BD = 
CD] 

^T, 2AB 2 = 2 AD 2 + 2BD 2 
TO AB 2 = AD 2 + BD 2 (Proved) 

I 5 >PlC*t^t fa'gjSf v3|^f^ff^5 TO 

cro 30° i $ro to? i 


c 



^Isi, 5 O >fvic<p|^t Qi^ 

ABC I ZABC = 30° ZACB = 90° 

AB I 


A 



'G^PT ftPiiiPT da^l; 


'W* 

.*. ZACB - * WTO I 

.-. ZACB CW I [ .-. 'ntfp* CTO > WTO] 

.*. AB ~3*\ ^JPl I 

^ T •'• 7 * m * OA = OB 

A AB = OA + OB = (5 + 5) tR* - 10 tfi» = 5 

AABC ^5 

• 7H" AC 

sin 30= ab 
1 AC 
=*2 = T0 
=> AC = 5 tfc 

.\ BC = VaB 2 - AC 2 = V 100 - 25 
= V75 = 5>/3 l 

.*. Qj^erf&fl TO 10 5>/ 3 <3 5 I ($W) 


■ ■ 


RT^IJ : TO?lT <71 OP I HI TOBJ I 

cW^jpt i^jpn <7pn to i ] 

: TOf^ ffftv 
^rro-b.'so TOfrt 

(<7I CTO 'FP'fflj 2TC^ ^33 fg^5 I 2do®J^ SfCJp TO ^fTO) 


>1 


*ra*TTO? *- 


* br * * > 

8 + * — *- *- 

i> b<? * N <t 

1 T + I 13 * 7 X ^ T 

8 - a — i- «- - 


^TtTO 


'G?JT4®T RP1O 7 ! 


OV O V 

ii 

io 

b + i <t 



S 

OV O V 

^o 

** : 

* ~ i <t 

b 


s 

i^o+ii8 

ii 

io 

8<t 



s 

i^o-ii8 

^o 

^ : 

8 <t 



s 

Oo8 ii 


iO 

V 

8<t h 


S 

s 

+ — 

<4^ 

77 x 

— 

SO ^o 


** 

Vo 

8<? ^ 


S 

s 

( \ 


c 

\ 

Oo8 8<? 


ii 

b 

X 

+ 

— ) 


8 <t SO 


b 

Vo 

V ) 


V 

y 


V 

S 


OS 8 0 
S + S 
V 
S 

OS 8 0 
— + — 

S S 


ijb 

S 


4?J — X 

‘ ^ 


f \ 

V S 

- X 

S Vo 

y 


SO ii Vi 

■ — + tfffl X — 

i* *o ii io 

SO >L _i_ 

~ i* + <t X io 

so (t i 

PlC*l?l ^4*1 *F®1 “ i 
: i 


^ I i o kt4l<J i oft 'Q vft HW \3rni *fPPf b 0 fcft 

HW P(^?J 4nc*l -lo4n1 4o »ff8 ^ts ? 


mm : 


i oft = bo fr4i 

i * 


bo 

— * - ifr4t 
io 


Wt<1, 

vft ^ICNtf ^?T^®TJ * io I^T^T 


i — ui4i - ~ vi4i 
V 8 


'G<Jl < P s l RPfi£R C&3lt> 


Ol 


Si 





.-. ^ft 4?J3f!J =• 

u 

i+“ 

8 

” = - ^T4T 

8 


4*R, &ft?J ^nc^id *■ io i>l4f 

io 

i • ~ = — ” 

iox^. 

••• * ’ ’ " - — 

* ^o N 

8 ^ 


■ — 

* 


.*. ^ • 


Sm . 


y 


Vi-Vo _ i _ 

t^PT » — fcm 

Ob Ob 


_ kl4UJ ^lo — frt41 

8 Ob 


i 8 

1 X” * 

Ob b 


ioo 


8xioo 


- X - 

Ob 


ioo ib 

FI4I = i — u!4l 
Vi Vi 


ib 


^54 : i— % 
Vi 


*^4 d^ln'lPlC'in Pl4ft <44$ <4 Picon ^$ft g^«t 'STf^, m <4 4 ft CO 
^Picon *tf?frt«t i<?% <sm ^nftco *<?%i *i% 4ProPrPtft i*o 
Pf. Pi. ipiS £oR 4ntn WnJ 3d Rift ijncHn 4o Pr. Pr. Pi *1 ICO 3,cn , 
PK?l 4^H i 

: *ft f 

to JRS ^co ^jtto vijprb = X PtP 

^ " * * w - y PPl 

.*. x + y = 120 (i) 

‘W, i^J 5^^, 

^oo PP^^C«U i4p^5 - i(?PrP 




ioo 






m 


Wld, *n gntn - 

boo PlPta nWJ 4 pF 5 * 


bffxx 

boo 

*<? Prft 


\<t „ 

■ — ftft 

boo 


*gxy 

boo 


vdx _ _ 

1 — Prf*t 

*o 


ter 


■ 1 aft 

8 


fntfa gncn, boo tem mm 4te - ^b ft.ft. 


.*. b*o 

*t# 3 TO, 


b*o_Xj*b w 
boo 


- *<?.* ft.ft. 


VDX V 
_ + i , 

^o 8 
vdx +ffy 
*o 


■ **.* 


nt, vdx +<ty - (to 8 (ii) 

(i) m tot vd *pr to (ii) n* to ten*t nro 

vdx +<?y - (to 8 (ii) 


vdx +vDy - vdvIjo (ii) 

(ftorm) *y * b 88 

b 88 

nt, y = — « 

x 


/. x - (b*o - <**) - 8 V 

tefa bn gn*r to fro to 8v ter ^ ^ to ^5 fas tqh ^ f^ 
: b'sr to to 8v ter ^ to to ter i 


8 1 'ter nrcn <t 0,000 nrft fter$ ^ i £ Iter 

nns TOa TO>T bro,ooo tet 4 n*. TOTTO 3*n TOn ^,00,000 

tet tot *m ^n i *o% to ^ro to stffc to teidta m* 
n^s trr^i TOf cvs i 
*Rt«fR : 

^35 = (^£, 00,000 + br 0 , 000 ) 1 * 1^1 
“ ‘Tff ,\ro ,ooo 


< 3 ?jt^ 0 Ptv£R ct>*T> ’tPM 

"i.o% »iit® ^ 0 >°° + *°> - ^ 

aw , a^»n ioot^piW't f^«»i*® ^ ottm 

i*o 

* boo 

b^OX^ffVOOOO M 

* <\(t,\ro,ooo ” ^ 

= fco.k'b.ooo &nw 

o ,ooo TO ten nTO TO fco >vb ,ooo ^TTO 
^o^ooo 

b (aft) * w ” " — • -^b^tera 

J v (toooo 

... fafa^TOteftten wtcto btrb.^tetn 

frsn : bvb 


<t\ 4*f& qfotCterc n >nftc^ Jite scnTfr^bfelftTORTOji 

tor >r?mT cmfr ^rtte tojr (To ^ cnf*t tot , writes tor ^r ^rrt 

TRtnR : 

nft, 

cniU >k«jt ■ n 5 
.-. >nte5 tor R^fn » rf + 'b) 

('b-i-'^) xns = 'bb'b 
nr, w - 'bb'b - o 
nt, ^ ^ -vbb^ = o 

nr, n(n+*v) - ^to+^v) - o 

nr, (ns+*v)(^-**) - 0 
• •ns - ^,ns - -^v 

fn$ TOn ctoi (Negative sign) toeto nn i 

••• cvfc nrfnn i 

^ mtro tor = 

••• 3% ^rtei tor >rt?in 


S8 'Q^wy Cfoft 

4,1 ioo twin sft ^wt «a^ j*ft !srft«R gsn ^at jrm wri > oft 
^mt hr* <?ft *nt*w <*? **t *ror i <a*ft ^ttbis ^ ^ 

^<^3 ^syj | 

8 ft w + ^ft WITO * boo £m 

^8oft " + b*oft " w - booo (j) 

w, *» + <?ft htwto = boo$m 

^t.soft » +*oft • ”- 8oo tro (ii) 

(i) (ii)^fton*t ms *tT$, 

^ooft «fk. v 1c 8 l5l = \boo 


•'• *"> " • = — fcm - « Sm 

boo 

■•■ 4 ^ft ^T 

.-. tfnft wra swij - — 

8 

boo-<l* 

m ~~i 7 " < ‘ 

^ ^ft ?*i^v fjj T>rar iirh bft wns s ^rst 
^?T : bft SffMc®™ \b t>(4l bft ^*1I<5 ^ 


** 1 3 ^<fa firm : 

(3x + 5y) (7x - 5y) 

*rsmrm : 


(3x + 5y) (7x - 5y) = (3x+5y+7x-5 y y_ ( 3x+5y-7x+3 V y 

,(!»?)=_ (lo^y 


- (5x)!-(5y _ 2x) J 
= (5x) 2 — (5y — 2x) 2 
Ans. (5x) 2 - (5y — 2x) 2 


\r I TOUR ; 

_> _? 3 

x - 1 x-2"TO 




<«r 


Kjrt 1 ^ ■ 


n + x - 2 - x - 3 
1 2 1 


* 1 . 


X - 1 


-2" x - 3 


2 

x - 3 


1 2 1 2 
*'x-l x-3 x-3 x-2 

x - 3 - 2x + 2 x - 2 - 2x + 6 
(x - l)(x - 3) " (x - 3)(x - 2) 
- x - 1 - x + 4 


<0, ( - x - l)(x - 2) = (- x + 4)(x - 1) 

<n, - x 2 - x + 2x + 2 = - x 2 + 4x + x - 4 


*T, x + 2 = 5x - 4 


5Tt, 4x = 6 

*1, x = 5 

.-. x = | (Solved) 


*| ABC <awft ftl^l BC4H ’PTRRTW C?Wt DE ^ 

<MI* ct D « E Ptiw ^ 1 AB = 4 - 5 ’ AC = 3-5 
<a?t AD = 7.2 ^Pt, AE-«aa *3? i 



WH < sra, BC II DE 
TJ53RAABC 4^ AADE 43 
ZB = ZD, ZC = ZE C*M) 
43°s ZA ^313^ 

.*. fizr^St ijft I 




bo I 

TO<rm 


AD AE 
^ ? '*• AB “ AC 


7.2 AE 
“* 4.5 “ 3.5 

7 2 

AE=^x 3.5 

= 5.6 (Ans) 


AB =4.5, AC = 3.5 4^1 
. AD = 7.2 (ctoit 'srr^) 


abc Arp** ad ^<mn 1 ab 2 = ad 2 

+ BD 2 . 


cro <sms, abc tott? fapg®? 
ad *jqnrr i TO«r 

^^5 ^ < 71 , AB 2 = AD 2 + 
BD 2 

TO 3 : C*WZ$ ABC 

ad ^wt, ^tr voffi 

BC § 3 ?J *P*J | 

BD = CD =^ BC. 

.*. ADB filacer. 


A 



AB 2 = AD 2 + BD 2 (1) 

ACD TO7FT«ft filter, AC 2 = AD 2 + CD 2 (2) 


(1)^« (2)^CTW^OI*lft, 

AB 2 + AC 2 = 2AD 2 + BD 2 + CD 2 


^T, AB 2 + AB 2 = 2 AD 2 + BD 2 + BD 2 [ .-. AB = AC <tffc BD 
= CD] 

^T, 2AB 2 = 2AD 2 + 2BD 2 


^Tt, AB 2 = AD 2 + BD 2 (Proved) 


<3?T7F»f PiPh 7 ! cfaE «lfr5 




i ^<c^i ftflwpr i 


; ^to wit (7i chichi ^^f!> 'omuj ftc ^ i vs>c<j 

c6<pP<4»j !*1 “W’jWI ^X.wferc'o CTO o°lC< 1 1 

TOT-b.vSo^>t ^*faH-Co 

(C*J C<PR H-lft 31^ 'S'<33 ftUS $,£4 I 3CVJ>j<P 3C?|?f ^TR M^JH) 


bl 


*1*H 4tJH : 

b b 
8~ — vs~ 


8 


VD 


b b 
C~— 8~ 
C 8 


b b 

<t~ — vo- 
C vd 


TO«TR : 


■■- ■ + 

b b 

b b 

b b 

8“XV9- 

8 vd 

C~ x 8~ 

C 8 

C-XVD- 

C VD 

b b 

b b 

b b 

8“ — vd~ 

8 O 

C~ — 8“ 

C 8 

<2- — vd~ 

C VD 

+ 

b b 

b b 

b b 

&-XVD- 
8 VD 

rx8~ 

C 8 

<t~ X VD~ 

C vd 

is 

lo 

^ b<\ 

^jb bo 

8 vd 

C~~ 8 

C VD 

’ b<* bo + 

b<\ 

1 

£ 

i/ 

o 

00 I 

X 

<5 | 

C X 8 

— X 

C VD 

Cb--8o 

bo8 — VC 

<*V — Co 


*o 

bC 

* + 
VC 

bvDXb** 


>b 

bo 

VD 


bb 

bb 

*V 



^o 

bC 


VC + 

bvD X b^ 

~ C* 


'b 

bo 

VD 


bb yj, 

bb 

bo 

*V 

^ X VC 

+ X 

*o 

bvDXbS 

bC 




<\\r 


bb b* j5_ 

bSo 88 * _ <bd- 

b8vs + Js>e — ^Obr 
Wo 

*v 3 b* — *v**r o 

Wo " Wo 


($*33 : o) 


*1 


*3 wff * ^ijv©^ ^rr*Jrt ^p zrrre <?, <*, b*, b<? Tt?rt w 
^?tc?t ^ 3 f*r$ *, 8 , b*<*m 3 i 

<? - * “ VS 
<* - 8 - vs 
b* - k = vs 
b<?- b* - vs 

^i'q ^m*ic*iis * 3 Rf*r$ vs 


<?, <*, b*, b<? -43 *L *3. 
<t\<t, <*, b*, b<? 

VS 


b, % b*, vs 


b, % 8, b 


V 


^.^TT.^ = <?xvsx<*x8- 8*o 
^ < 3 W 3 7 K?in = booooo i 

8*o) booooo (*vsb- 


tr8o 


bvboo 

b*bO 


vs8oo 

vsvs^o 


8o 

8*0 — 8o «= vsbro 


< 3 ?fPF 5 I cC'SltJ 




fafa - booooo + vsVo - vs » boovS<H 
v $^3 : boovS^S 




^ I ^TtfSTSFt^ 3^313 ^Hj *8oo kr<Ft3 43*1$ 3PT ^fv^f *^3T v£j^« 

fiicvoj^ «tv^t «q^ ffo* ^oi i bo ^rnSt 3t ^rprt3 

TTWTf^ ^tv§rr \r $T^t C*R I 31771 3^ 3tift f*tCflft«1 43t. 
^vs -?za ^5tv^t ^ttu? 

^fsrr«rt^ = 

tti® 


.-. 3 t 3 ff*r^^ret - — 


bo 

.-. 3131 ^^ 1*3 

*8oo 


-Sro 


a^fsnr® , 


<n, *8oo 
b 


r ^Prra <jIvJ]->i^ut (3 - bo) w^ 
*8oo 
3 - bo 
*8oo 

3 

b ^ 

_ 3 


3 - bo 

/ 


3 - bo 


31 


3t, 


b V 

3 - bo 3 *8oo 

3 - 3 + bo b 
vsoo 


3(3 - bo) 

3t, 3* - bo3 - VSOOO 
31, 3* - fco3 + <?o3 -- VSOOO “ o 
3T, 3(3 - vbo) + <?o(3s - vbo) - o 
3t, (3 - vbo) (3 + (to) - o 
^,^-'bo = o ^pn^ + (?o = o 
^,^-vbo ^T,^ = -(fo 

^ 5 j^ c t^n^tj ^ i 

•’• ^Ic>t t^CfjIVl = 'bo — bo =* (to 


: 8b- | 


^ 8 oo 
vbo - bo 


^ 8 oo 

(to 


8V t>f4*f I 


\ro 

81 


wto 




WTO 


C^ 5 TG *TfTO 

sa t f^Ag ^ir$fb *nrc*fH ^5 toc?i v Tfa ^ cw?i , **n(t v ® v ®^t e t 
<\ ^ta TO (TO I TOtTO <t WJS TO, 8 •TCT w*i<\ 

to i toctoto « f f c<t<i c^cto ^^rr$ f^fa i 

•m.*\K*tt <t ®TTC*F3 ^ - ffU\3 8 *TTCW ^ 

8 

, * > ■ * -' - 

8 X V O* 

*» y » — • 

<? fr 

.-. ffcsra CTO * ^RTCTO'RI CTO - <* S — - off 1 \9* 

^<T : vjtf 8 vs^. 


FfOTT TO b*^6 W TOTO b 8 ,ooo frtTO <37^ TO* C9 •tfaTO 
to crot cro, 4^TO toi TO cfcs $$$(•! to c^Rt crot to i 
firffe CTfaf TOsra TO TOt ^5 ft®T? 


t>lc°l^ Vj^U “ boo Ul^M 

b *? . 

TOC ®1 b*- 7 o ^t, — % TO TOTO ^rc 


f 

boo 

V 

\oo 


Jtf 

% 

■ \<t 


kl^l 1 


b^ ! 

— fcro 

* 


b<vr 


,| 3&^ , 1J boo bl^l 5.C®! ^FIJ =* ^ 

b<tf 


^ x boo 
b^xb8 ooo 


b8 ooo 


*xboo 
* b ^<?0 1>MM I 

‘'J^fTT TO 1 *! CTT^ tm TO - (b8ooo - b^<?o) 
* b S<?o 7>FFT 




Irb 


’^5^ b^o TOS TO b TO C^ft CTO TO, <71 TOC«t b 

^p£TO blc^ra <3^ TO TO b ^Qo TO 5 ! I 

^TTO, <^TO ^!J -^-TO*T TO - boo TOtf 


" b 


boo x^ 

bw 


b<Wo 


boox^xb^o 

b<tf 


^ooo 1 >I 4 I 1 


b$$TO 4T boo C^fe ^ooo TOl 

^ooo 

• ^ * * - ^o 514*1 

boo 


\ 5 ^?I : ^O 1 >I 4 >I 

^i vfr^ffc c$^ \us boo «r to f^n ^fttro ^8 sr to , tPfr® 

TO 4 WC^, \ro W* TO TO TOTC^ « 75 R TO 

f^TO TOTOC^l W TO f^TO C^TTOTC^? 

TOTO : C*Tlt> ^T3I boo 

^v 5 ?I f 4 TO TO 4 ^ W 

/. ^ TO TO (^8 - <\(t) = )>bW^ 

^ TO TO (Vo - <W) = <t 

.-. ^ RTO ^ &51 1 Rto TO TO (W + b^ + <t ) ~ bbWU 

.-. ^5?I RTO GW TO (boo -bb)^H-b^l 

&S3 : b «R I 


I TO^TO ^TOTO ^b Wt? « TO b(? I TOTtTO 

Tt^TO CQI^ fTO ^ ftfcta 2 fTO» TO I S<? 

I^t^t TOJ TOHjC ^ 5 Rc?J ^tTO^ 4 >*o TOF ? 

WTO : 



<3?rr?PT ftft^ 


^ f^S + U + *) ft8 - *<? f^liJ 
- fa*j>f<q - ±<t ft* + (* + *) ft* - >i> ftflta 
.*. ^p^5pt 5 ^trw?j C*M<P*T ■ ^ x ii ^* ft* 

- 8<\<t ^8 ft* 

SRFf ^TFf ^t*tTCR<l C*3|*W Mi X if ^f fttfa 

" V5^<? ^IftUlfl 

iTRSIrf (W - 8<\<t ^* ft* - v)(t ^§ ft* 

- b'bo ^8 ft8 

••. $T> oyft *&5 - x W ^T - b^ooo 

^Vai£T^, C*nt> i^ooo T>PPT I 

: b^ooo tfasT | 

V I ftlJW ; 5(x + y) 2 + 18(x 2 — y 2 ) — 8(x — y) 2 

^WR : 5(x + y) 2 + 18(x + y)(x - y) - 8(x - y) 2 
^ ^ft, x + y=a x - y=b 
2R5?fTf 5 PrPn = 5a 2 + 18ab - 8b 2 

= 5a 2 + 20ab - 2ab - 8b 2 
= 5a(a + 4b) - 2b(a + 4b) 

= (a + 4b)(5a - 2b) 
a 'Q b <43 ^R 4Pic*J 

= (x + y + 4x - 4y) (5x + 5y - 2x + 2y) 

= (5x - 3y)(3x + 7y) 

Ans. : (5x - 3y)(3x + 7y) 


* I *Prt«fR : 

3 5 _ 8 

x — 2 + x — 6 = x+ 3 



3(x-6) + 5(x-2) 8 

s,f (x - 2) (x - 6) “7+3 

3x + 5x - 18 - 10 _ 8 

’ x 2 - 8x + 12 ”x + 3 
*1, (x + 3) (8x - 28) = 8(x 2 - 8x + 12) 

^T, (8x 2 + 24x - 28x - 84) = 8x 2 - 64x + 96 
8x 2 - 4x - 84 = 8x 2 - 64x + 96 


<3<TT^ ftft^ c'C^i'C *tf*R 


3T, 60x = 96 + 84 
180 - 
X= W = 3 

... fttfs ?towh : x = 3 


io i <03 3T®r^ cq ftw *fTra, ^ wt 

vfRt 4MW3 <7T$ TO Ff3 f*R I 

<43Ft £ WT® W ftR WfC3 ? 

*3t3R : 

8 SR 03 +8^ vs fRR ^ 

.-. 8 * * + 8 * " > * * - W1 (i) 

* SR 03 + <\ SR 3T33* 8 ^ *lerf& 

b 

&*.•. * * * + *1 * " b * w “^ (ii) 

1 (i)^C^S 3l3t <43t>(ii)^C35 8 3T3T0TO 
f W b fRR 3^ ~ Wf 

v • ■ +^r * * > " " J 


ftm*t 3rca, ^o^^i ftiR ^ 


^ 8 

VD 8 


b'b 8 

. — = - W 

vs 


^ 8 i> 

.-. i> ^ i> TRR ^ T~ =* 77 W 


vs x 


i>(? 


.*. — ^ ^ ^ -prara ^ 


.*. ^ PRfi)” > " 

^5?1 : I 


b X )><t 


)>(t ftw 


tto^pi Cbw> 


b b i firmer ^ «roa fVrfte ttj 

*i**n<j ?TTO tot Rj^etfD | 

«R, AABC da b « c TO ft*lSte 
'5 ifws ®P*J WS^I BE « CF, 

BE = CF I STO TO <71, AB = AC I 
2W«f : ABFC ^ ABEC ^ *Pgfo Bf$ Wjfft I 
BE = CF 

bc ftpgmz ^mm i 

B C 

ZBEC = ZBFC ( BE « CF AC « AB 4 * fc*l* »P*J to) 
ABFC = ABEC 

••• BF = CF «TO ZFBC = ZBCE <srfK ZABC = ZACB 
•■• AB = AC (*RH ^TR Rlfte ^ TO) 

/. AB = AC (SPUflfc) I 



^1 <*> ITRft <rfH »a - 

OTffr ?ftwR? 371 | 

: TO ABCD E, F, 

G, H WTO AB, BC, CD <*m 
AD wRjj EF, FG, 

gh <w eh cro ^R i srsrrn 

^TO TO <7T, EFGH 
^titoR^ i 



: AC CTO ^R I 

: AABC ^ E, AB <3tm WR^I F, BC Gttft 'spflR^i 
/. EF C?NT AC C^TR ?HTOTO « | 

EF 1 1 AC d^K EF = -AC I 


AADC da ad « DC C^fm *I<tR^TO 3^ H <WG I 
/. HG OTT AC (^fT?J ^flTOTO 3 | 


GH 1 1 AC <W HG =^ AC I 


••• AC 1 1 HGlI EF 4?? -AC = HG = EF 


<sRk HG dOK EF *fTO<5 ^TTO <3 W®I I <3fggTOtM 3TO WT TO <71, 
EH FG *!TO3 ^TTO « TO I 3TO | 

.*. EF GH b^Oera R*ffta> TO^’jpTT *fTOa ?tto <3 TO EFGH 

totoR^ i (firmftv) 

^vj i o c 5 ^ jc&i tfb *m ab, cd '«r«j«w *nmros 

TfTOtl't <W ^TO I ffTO ^p ZAOD dW s ZBOC CW I 

*TOR : 

TO ^R, O (TP'SRft^ <jre?I AB <3 
CD WT ^ P R^ps ’TTOS TO^TO 
C^f <Kfl I 3TO TOT® (71, 

ZAOD dOK ZBOC = I 

«l*0i : DO (TP ^R® ^PTO ^QbMC* 

E R^p® C^t 'TO I E, C CTO ^pR I 
«W*r : ZDCE = bo° CTH) 

.*. AB 1 1 CE 

|S\ m ac = m be. 

R*. ZAOC = ZBOE (i) 

W ZAOD + ZBOC = ZAOD + ZCOE + ZBOE 
= ZAOD + ZAOC + ZCOE = ZDOE = * ^TTOR 

ZAOD dRi ZBOC = <?m I (OTTRs) 



R.: TO o CTORRp^ ADBC ^353 AB « CD WT ^ M 
^^5 *tTOTO ^C4IC«t OR TO I A; O; O; D; O; C « O, B (TIT’t 
1 TO <71, ZAOD »TO ZBOC I 

A,C<7rm^R| 







tef : m*\$ &m ^iwi cm ^0>- 

croft ft*p i 

.-. bc roft ^ft- 

C^*t ZBOC = 2ZBAC (i) 


AD roft $*ft- 


C&S*t ZAOD = ^ 2ZACD (ii) 

(i) + (ii) ^5 *ft$- 

ZBOC + ZAOD = 2 (ZBAC + ZACD) 

= 2 (CAM + ZACM) 


= 2x1 RRtTO 


.-. ACM 13r$^ ZACM 
+ ZCAM - 1 TOW*! i 


= 2 

.-. ZAOD « ZBOC CTO I (SRTf«te) 


■ ^8^ ftftvfFR ■ 


> i *rfta Rfhra tot i rot to 

^r*«ra, cw *rc^ 'bff rtoi c<? ^ 

^tarart tor*^ c*R? 

RRt«rR : 

TJ^CR 7M> *n U 'bo X * = ^O 
OSd'GR CRTfr ’tm bC X bvS “ tr8C 

^15 eR OT& *mr CC x C 

^o BfCH C*lfe Rft = b^8o 
**8o 

*fl5 = = b^.0 

^o 

: b^o 

* i <?fm cHttos w sr *ra ^wra awn* w •iwt ^ 
cirortn csrft i^c.oo fcwt 5*t 1 <S cj%® c^nU w «r ?ra fl?i? 

RRftR : b^C.oo £l4l 


- ISft.oo X ioo 
« i^Coo ‘ p T?T 5 n 




\r<\ 

Jf^srr^ <t *ftRt fart - b^Coo -T <t 

- ^Coo v ft J ll 

... ^KS ^?CT - yfytoo 
: Co *5R 


f*m ^fl> rr ^^35 rot i sw RRffr iw fto f*MTfl> *o 

'$$ i faSta RRfk *pR v ®° f^t* i Trft> *rrf% 

i ^ R*cvt <$cr f^r ^rtf^r f*t*rtf& to rrw *(4 ^ ? 


^Rt^rR : 

i>r r*t Tftzi ^ 0 ^ Ppnffia i wt 

. .-. j>r " » ^ « - ■— wr 

^o 

^ WT voo t^lf^ ^ ^ b Wt 

■ ... A* " - ^ w w * - — W 

I vso 

/ \ 


^\5TJ ^1 W 






^5(«t 


^O VSO 

\ / 

o - ^ i 

w -— wr 

'bo 'bo 


'bo A 

z ^ x 'bo 

.*. (b) " ” * = 'bo RHC6 

v^<T : 'bo 


8 | ^ 0R ^TfST? (71 ftW *T**rg ^THTf, 

^ Tfsr^ v5t f^R fto *rtzs i 

^05 <Tt 4^5R ^ ^ w fto 9 rr^ ? 

^ ^ + * «R ^l»PP i> fto TO - W TO (i) 

« • • + V " " b * " - (ii) 

VS 


Mr 




(i) 8 m\ *p <*C 53 I 

v ^ < 2 f$ + b- «r b to 

\3 ”” + V ” 


b X 8 


(-) frSR ^ 


b Rch <f>w 


HI 


^°0*t 


(t wi <m <k<i bftr 


l " 


b x x b 


= b(? fer 


(i) *?* C?'!) $MI (ii) •TCJ 5 ^ ^T?TT b*? *TT^ 
^ o 

b^ SR ‘ 5 J3 r 3 + b^*? <1=1^ b = ~ 

b 


b " " + bb 

(-) (-) 


”b 

(-) 


* 

b 


bo b ftw <K<1 = — 

b 

„ „ b 

> b ” " =— " 

bo 

b 

.'. b ^ ~ — ^s*f <K< = b ftp? 

bo 

b " b " " = bxbo=bo fTO 

<? I A, B « C ^H«IW TO TO C^QTTt ^ CT, A 

frrro ~ to, b - to ^ c^o cm i orit 7 ^- 

8 b 

A,B« C -43 TO TO C*fTO ^5T? 

: 

^ICH'«fi, CTlfcfcm - b 
b 

a *rm -to 
8 


'Qfll<p tf i ftft^ *tf*te 


M* 


Sf3W> 


b b 

i - - - - to 
8 8 


b b b 


c *n?i b - 


\ 

b b' 
— + 

v 8 *7 
* + b^ 


b 


v - b 


5; 

v 


Sjpire, -TO - b*o 

b*o X V . 

.*. b TO bfc^ Ml 


: b^lJmi 


b i ^ 3T% ’ttf^rn’t bo ftwtftSra ft^ to 
8o ft. ft. ot 5 ! *ro to <t *8o ft. ft. 
*ro 5t?R ^rr< * i bo ft. ft. <TO ft wiftwn ? 

: <fft, 

. bo ft.ft./ 3^13 x 

x 

V bo ft.ft. C3F1 x ^^5 C<JCb ®TTC^t 3^13 


8o ft.ft. C3F1 U8o - x) OT5 *1lt*1 

X *8o - X 

Ifl <2- 


*8o 


8o 


- ^rra 


3t, 


8o 

*x + <Uo - bx 
b*o 




bo 


^T, ^o - X - b*o X <t 

^T, x * (^o - 'boo) - b^o fo.fs). 

v 5 >S?T : b^o fo.ft. 

^ i 4 ^ffc ^rtwr^m twtcto Wra sw *8 Mi? 

^I Hflfo f%TOJ blfaftc* * Ml? VS^t 4 ^ffc ?m^t I flWtf&<: 

O 4 W*! w ? 

7TOt<fH : ^flWI? <!*1tFra = (©* X *8) - S'bV I 

<n* 5 Hiw ^t*trra ^ = o* - (* + *) fifoa = ^v Wra 

” " • Spq - *8 - (* + *) fitta - *0 fitfa 

” - ” 04 <i*i - (^o x *v) - (tbo 

.-. 151X6M 04 <W - (s^r - <hbo) - *oV 

A ns. : ^ ov 


1/1 1 \ 1 
VI ^ ^ : 2 ( x - 1 ■ X + 1 ) ~ x 2 + 1 

^ ! Hrh-rTT)-;?77 

1 / X + 1 - X + 1 \ 1 

_ 2 \(x - 1) (x + 1)/ _ x 2 + 1 


■2 X x 2-l“x2+l 


1 


1 


x 2 - 1 x 2 + 1 

X 2 + 1 - X 2 + 1 


A ns 


(x 2 - 1) (x 2 +1) X 4 - 1 
2 


1 


^ I (x 2 + 2x) 2 + 12(x 2 + 2x) -4 5 I 

^rsrt<rm : (x 2 + 2x) 2 + 12(x 2 + 2x) - 45 
*rfa, x 2 + 2x = a 




. a 2 + 12a — 45 
-a 2 + 15a - 3a - 45 
- a (a + 15)-3(a+ 15) 

= (a + 15) (a - 3) 
a 49 *TR , 

(x 2 + 2x + 15) (x 2 + 2x - 3) 

= (x 2 + 2x + 15) (x 2 + 3x — x — 3) 

= (x 2 + 2x + 15) {x(x +3) -l(x + 3)} 

= (x 2 + 2x + 15) (x + 3)(x - 1) 

Ans. : (x 2 + 2x + 15) (x + 3)(x - 1) 

iol 

'sattc-ra 5 R « «w « ftniw w ** «awifr ft<» 
^P\ 

x + * *\ 

^T, *x + bv - <*y + *8 

^T, bx - - -8 0) 

x - © * 

" 

y - \5 ^ 

^,^x-'b-y-© 

^T, *x - y - © 

58x - «iy - 
(ii)-(i) 

b8x-^y- ^ 
bx-^y - “ 8 


<?x * ^ 

^r, x --r - * 
<? 


'®3r < £ <s i 5ff«^ 




Wltf, - y - vs 

^T, y = ^x-vs-^x<?-\3-s 

.-. 'SsjTC’fft 3E®* * 

bil ABC ^B = 90° I Dai^et AC -dawf^l SfJJW^ CH Bl) 

= i AC . 

*rt«tr .- 

GW : 4*fHR AD = CD 

[ .*. D,AC^W%I J 

ZABD = ZCBD 

[ .*. ^tr >i*ih 3f?3 c^tctwG *13733 

?RR J 

ZABD+ZDBC = 1 WW - 90° 

/. 2ZCBD = 90° [ .\ ZABD =ZCBD ] 

.’. ZCBD = 45°. 

^^BD^ AC^^^^I <5^ZADB = ZBDC=i:TO?T'n 
A ADB « A BDC-4 AD = AC. BD ’WBW 5JTJ ^RZADB = ZBDC 
^®3T* AADB = ABDC 
WZA = ZC^WI /. ZA = ZC = 45° 

4*R ZCBD = ZC = 45° 

••• bd = cd=|ac (SP#fr)| 

^1 ABC4^fl>7TJRT^fi|j^ 43^AD,BC 43 | C^r*TR C3 4AD 2 

= 3AB 2 . 

?RRR : 

*m, ABC *R3T? fsj^* 43* AD, BC 
^^^1 m*\ 3RTC ^3 <71, 

4AD 2 = 3AB 2 I 

fiTsn^ : (RC^ ABC 333T? AD, BC 

43 §33 «TR I 

^ K bd=cd=^bc. 

••• ABD^ROT^t AB 2 = AD 2 + 

BD 2 (1) 


A 



A 



>vdl 

33t3R 


'Q3R3 Cfofc 3 f«te 

ACD^RW^ AC 2 = AD 2 + CD 2 (2) 

(D^'S (2)3*<RT3 3C3 *H$, 

AB 2 + AC 2 = 2AD 2 + BD 2 + CD 2 

3T, AB 2 + AB 2 = 2AD 2 + BD 2 + BD 2 [ .*. AB = AC 43* BD = CD] 

3t, 2AB 2 = 2AD 2 + 2BD 2 

3t, ab 2 = ad 2 +bd 2 
3T, AB 2 = AD 2 + ^BCy 

3T, AB 2 = AD 2 + 7 BC 2 
4 

^I, AB 2 = AD 2 + JAB 2 | .'. *W415 AB = BC ) 

^1, AB 2 -~AB 2 = AD 2 

5ft , jAB 2 = AD 2 ^1, 4AD 2 = 3AB 2 (35Ilf«M I 

ABC fa-joet ZA = 90°. BE « CF ir*rr*rf I SDrR jjj, 

4(BE 2 + CF 2 ) = SBC 2 


BE 2 = AB 2 + AE 2 .. 

CF 2 = AC 2 + AF 2 ... 
(O^E'S’Ttt, BE 2 

= AB 2 + {j(AC)} 2 
AC 2 

■' ~r 

.be 2= 4AB2 ; ac2 

4BE 2 = 4AB 2 + AC 2 . 


= AB 2 - 


(i) 

(ii) 



(iii) 


(ii) 5R Tax, CF 2 = AC 2 + ( \ Ab) 2 = AC 2 + ^ 

4CF 2 = 4AC 2 + AB 2 (iv) 

(iii) + (iv) 

4BE 2 + 4CF 2 = 5AB 2 + 5AC 2 
=» 4(BE 2 + CF 2 ) = 5(AB 2 + AC 2 ) 

= 5BC 2 

Ans. : 5BC 2 


c !>8 


b I 


^t*TR 


< 3 < 11^*1 *tft 5 

■ ^V 5 ^S( ftftjiOT ■ 

^ cro rfto t eg v&z *!$& fc ftftefc b^ ft.fa. <xr* 

eg l evsg be ftfteft b~ ft. ft. TO i rfftt « egie^fl c^«t 

o 

: ^f?I, 

ftfttS C^t = x fts ft§ 

* egrrea ” - y ” 

*, ftftts c^ftr egrrea ^w®ito, 'b (x + y) ftwiftUra 

V 5 

groR, tost *n$ vb(x + y) = - 

va 

^t. x + y ■ 


^ x vb 


..(b) 


^ x + y"s 

vs^ro, be ftftts c^ftt egrrea sftfw to, beu - y) fwiiftEra 
groR, to?h *rft 

e 
8 
(t 


bex - be y 
^T, x - y = 


8 x be 


^x-y = - 


..(*> 


bS^^RCTOTO, x + y = - 


x- y = 


b* 


b b 

** -8 + ^ 


(cro to) 


< 3 <J 1 <**I ftftiipf Cosily *tft$ 


VS + b 


b* 


■ -ft* ft* 

VS 


VS X ^ 


• - ft* ft* 


l 43 to (b) *r -4 <rfro 


vs - * 
b* 


b* 


-ft*fts 


V 5 jv®i£l<l t cgtusz e^*t 2 fft ftftt 5 = — ft* ft* 
b^ 


OlftlfJ 


• - ft* ft* 

'b 


: c^ftra c^pt : -— ft* ft* , egrw* cv t — ft. ft. 

'b b^ 

TO <Pft, 

e^tTO C 5 ^ x ft. ft./ftftfc 
cgiCvo<5 «*1 y ft.ft./ftftfc 
cgievsjj 

^ ^ b o 

CHftlfD 'b ftftcb TO b~ ft. ft.” “ ft. ft. 

x x 


^ X 'b 8 


egrcro 


b e 

CTft iffi beftftd^TO b-ft.ft.- - ft. ft. 

8 8 


8 x be b* 

to?jt wfft, 

e^ftts c^t + egrcro c^Ft = egrero cnftia c^*t 
to*. e^fara e^*t - egrcro c^*t = egnro sft^e*! c^ftra <& 1 1 

b 


/. X + y = ; 


(i) 


.-. (i) ^RCTO*- 


^e 


Ctr3TC 




b 

b b 

X - y = — (ii) 

y= 8'i 

b b 

VS - ^ 

^X = “ + “ — 

— 

8 b* 

b^ 

8 b 

b 

= — « — 

=r 

b^ VD 

b^ 

b b 


• X = a 


* X ^ 



Hl*ld R*t - f*.ft./ ftft£ ^ bo f*.ft. / *l£l 
C8TU53 R*t — f*.ft./ I RT <t ft.ft / ^T) 


*1 


*CfJ*«M 3^* 09 *ft> *t^ b b r ftc*1 *Cd C1W <TR fJ<P *Cfl I 1 
YfPff T(z«rf ^ sr 'TOi vs'b ftR ^*rt i 

3f$P* Pj*Jv# 3RT "*^5 ftc*i *lstf£ ^T**^ 3^5T ? 

^fSTWR : 


'sir *fa, ri£ tout -x *r 

.-. ^*rfar$ w 3 ft t*a * (x - *) *R 

^5SK, (x - fc) SR : X = bV : VSfc ft 5 ! 

x -& bv 

"*t, — - — - — 

x vsfc 

x - ^ b 

X " ~^~ 

*t, ^x -bV - x 

*t, *x - x - bv 

.*. X - bv «R 


^rm, 

Wb «R S bv - bv f*R § ?m 
Vb bv 
’ bv fttffa >ro 


'G?IT*»T (£*£ 


b<\ 


bv X bv 

.-. *ra* - — 

- 

<5^5 i<J?J , ftc4?j *1*1*1 ftn I 

ft** fttfR, 

csn£ 3 ftt*a x^^pi 3 ft c<w ^r^frr (x - b) *r i 

(x - b) WR *R vs^ ftR 
.*. b * * VSfc X (x - *) 

v»fc(x- *) 

•• X ” ” X 

V3b(x- b) 


:. x - bV^R 

bv WR ^C<3 bv ftR 
i .*. b * * bv X bv 
bv x bv 


.*. vsb ’ 


vsb 

: * fifal 


- 


va*f£;*Ri fc%*Tto5ftr*?i*at^Rt i *ift wjj®u 8 %*sj 8 

lM*t C<Pl W , i ^%^T5^v5t | W ^c*lJ JJ<ljf£ ** *al ? 

?Rt<fR : 

"SIR *ft , 

= boo £t*f 

b% ®TTtf5 ft3RPj[®lJ - (boo + ib) - bo'b £1*1 I 

8% **! 3R, **1^*11 = (boo - 8) - ^ £f*l I 
b 

^TTS, b^“ % 

__ ^ 

^T^TJ boo £1*1 3R K^?T^TI (boo + b^“) " boo + 


'03TC»T 


^OO+^fr **<? 

1 ~ ^1^1 - fcfat 

* * 


**<? 


boo fcfal 3X*T ftgs?pj*U ^ I 

^ I 


.-. &b 


*xboo 


^xboo 
■ bob' t^T 

f^J^J - bob- - bofc t>FPT - * tJTOT 
/. ^ t>T^T a5{J4#U - boo tfa*t 

b - - - - - » 

* 

_ boox8 


koo 1>T*PT 


TO*R, %% m\*U *oo I 

: *00 I 


8 I tiT^SR &[* <t% (too £W «fT3 TOR OR* f^ TOT TO* 


^is ^pr tots 8oo m tor i f*£t?i m czm * *rr* 

^ fcft frs* «m ^r-^c*r ^s. (to 1>rm dt« tor i cm «rra 

RTO TO fiR ^ TOT Cft«f TOR? 

*Rl<fR : 


CTO5, 'b ^R - — ^ 
b^ 

b <* 

vs^^T-ft^, 
x x 

boo fcTTO b ^TOI ^ ^ 


.-. b " b 


_S 

x boo 


fcro 




2& 


«\ x 'b x 8oo 


8oo 


b* 


* x boo X b* 
- *\ b!4>! 

crfb <3JR»1 - <?oo tJT^PT + 8oo ^T - boo 
CSflft ^ - cs>cj>8.(?o Sl*l - boo Sl4l 
- >s»8.(to t?T^1 

*nu® ^ - i»8.eo Um - <* 1>ro 
- V^.<?o IfaPt 
SjQfsj «TTC?T?I CTOJ <?% TTC3 
boo $TTO b ^<RESa ^ - <? ^ 

<? 

„ b * * - — * 

boo 

(t X ffOO 


tfoo ” b " " - 

.*. *<? ^ ^ b ws 

b 


boo 


- " * *<? 


V^.tfo " 


br^.<?OXb 

*<? 

- 

* 


* VS-^ < R?I 


’bp®^, *rra <^r©rn?j o - wra ^ dw i 


: V I 


(t i ^4ftTO Trtrira ftroi biflftw ^ i 

vs ^£ITO ^ ?TR 51 ^TR Utrk bluRW 
%^F W vs.Co ft’Tfrc TO TOT ? 

’Rt'fR : 

mkM = x 




boo 

VMc^><q (,^»J3<pq = x 2 

' s rtrf^ <Ksl<l = vD ^ 

•’• ^l'®! Wj/sf^ = (x-'5x^) = x- 'b 

••• " ” " t^JJVei = (X - fc)* ^f*fa 

•■• CWI = x 2 - (x - fc)* 

= i^x - 

«n^s, 

^x-^zOx 8br8o [.-. b 4<p<j = 8b*8o ^m\ 
^T, b^x = b8(T*o + O'b 
*t, >*x = b8fr<hb 
.*. x = b*b« *ra 

3TRST ~4\0n Nftta Wt = b^bo — \j$ = b^o^ ^5 t 

8 x b^o<* = 8V^r ^ 

.*. T Csrf5 TO = 8tr*b* x O.tfo 

= b'Wrkb- Sm ($:) 


2 i 

^ 1 2x + - = 3 to x 4 + — m *rm ^ i 
’WfR : 2x+^=3 


- 2 («*;)- ! 

1 3 

=* x + x=2 

~ (* * O’ * (fj ,rra ' 

->w*a)‘4 


'G‘T1 < P 4 1 Rf^i^ d^d> 


bob 





■ x 4 + 2 + x 4- 16 
1 1 


•* 4 + ^4 = T6- 2 
1 -31 

x4 + ^4 = T6' 


-31 

Ans. : -j^- 


*♦!-> 

^,2(».i) 

* 1 3 
^n, x+- = j 


*"■ ** ♦?■ <xi >’ * (?) ■ ( x! * ?) - 2 *’i 

-{("iy-* 4 r->-G-*y-* 


■c-t s y-*-T, i- 2 - 


1-32 -^1 

16 “ 16 


Ans. : 


-31 

16 


** i **r% to 

5^1 7T**tTtfl> *fo flff ftww ^PTOS 

: ^ W = x 

.•. *1*1^3 - x + 5 

L - 10(x + 5) + x 

8HJTO, 10(x + 5) + x - 5(x + 5 + x) = lOx + x + 5 
^T, lOx + 50 + x - lOx - 25 = llx + 5 
^T, 25 + x = 1 lx + 5 
^T, 1 lx - x = 25 - 5 






\r\ 


*r, lOx = 20 

/. x = 2 

= 10 (2 + 5) + 2 = 70 + 2 = 72 
Ans. : 72 

OWt <£PP ^ftW Tpftf^C« C5TT* CWr ctj, fc* 

c^t«r 60° i 

15 Wfa fttfttg fttS C*m CT, CW 45 

*«IC* I fcbbVsl « ft*8 - 1d C^?f ^pi 

^51 AB = h ft. <3 ft*5T?I BC = x ft. 

ZBCA = 60°, Z CDA = 45° «£Rl CD = 15 ft. 

AB 

tan45° = gp 

k 

=> 1 = 


BC + CD 
h 


x+ 15 

=> h = x + 15 (i) 

, , AB 

Wfd, tan 60 = g£ 

-V5-J 

=* h = V3x (ii) 

h 4ft *TR (i) R^ftfttft 
V3x = x + 15 
=» V3x = x + 15 
=» V3x - x = 15 
=»x(V3- l) = 15 
15 



=> x = 


15 


15 


1.73 - 1 = 0.732 = 20 49 


V5 - 1 

x 43 *IM (ii) JR <a <lf5jc.il 
h = V3x 20.49 
= 35.49 ft&ra 

: sj%I ft*sid 20.49 ft. « >*isfSi) Swi 35.49 ft. 


>1 

**t«W 


>ol 

sriwh 


<3?TT^I *f ft® ioO 

AABC — «fl AB = AC BE « CD ZABC * 

/ACB C^fTOBI I !fm c t Cft, A BDC = A BCE. 

. AAB C ^ AB = AC ^ B E <3 CD WTOI 

ZABC « ZACB 1 

gf^cf ^Eft Eft, ABDC = ABCE 
SfsrW : AABC »u^tT» li^ 

... ZABC « ZACB 4ft ft'#® ftTp $*fft ^ 3Eft I 

.*. ZB EC = ZB DC = W^t't 4ft* ZB = ZC 

ABDC <3 ABCE 4ft WIJ 
ZBEC = ZB DC 
ZB = Z.C 

BC ^53 ftjWU WW ftT$ 

ABDC = ABCE (SPTlf*te) 



^m«TH : 


1 1 J_ 
x + y 7 ’ x 2 




21 

pJPJ '^ftoil 


1 1 -i 

>x-y- 3 


(ii) 


(i)SR« (ii)SRCTPtRBI,r = 10 


1 

=>x = 5 

^ 2 

(i) *R « (ii) SR sfttaBW fttilH TO! *n$, - = 4 

1 

=*y = 2 

.-. ftlfa STO<H (j, j) 

Ans. : ( 5 . j) 


'GSR**! sffcfts 


io8 

1 ’wra ^t^rora jnrfit 91 ^ q$f& 

f^re ct Wt m«?rt mu, vt sm ^tm^rs4S wv i 
to?I ^fT | 

^rsrt«rm : <rfs, ^to *?tt%j to* x 
.*. W **T%I ^ (9 - x ) 

•■• 10(9 - x) + x = 90 - lOx + x = 90 - 9x 

^ toto toc»t Arm io(x) + (9 _ X ) 

10x + 9 - x = 90 - 9x - 45 
^t, 9x + 9x = 45 - 9 
^T, 18x = 36 
/. x = 2 

/. 90 - 9 x 2 = 72 

Ans. : 72 


AABC-<S*T AD ^TOT I CWR C*I AB 2 + AC 2 = 

2(BD 2 +AD 2 ). 

: 


™r A ABC ^ AD 

Tr^rrsn 1 snm to 

AB 2 + AC 2 = 2(BD 2 + 
AD 2 ). 

: A BC 43 

$*T3 AETOfrfil 



fiTSTt^t : AABD4,ZM]B^CTctl 

/. AB 2 = AD 2 + BD 2 - 2BD.DE ....(!) 


A ACD-4 , ZADC ^fTWH I 

.*. AC 2 = AD 2 + CD 2 + 2CD. DE 

^T, AC 2 = AD 2 + BD 2 + 2BD. DE ...(2) 


ictr? ad, Bc^fc’ra'smn ^sm t C d=bdj 
(D^'Q (2)^ctoto *n$, 

AB 2 + AC 2 = 2 AD 2 + 2BD 2 
^ , AB 2 + AC 2 = 2(AD 2 + BD 2 ) (STOtto) I 


<3TO*1 <$*t> *tto 




>Ol 


ur*r»r && ***** ^P» ^ ^ x5, ^ Sv5 43*ft 

: TO 3#, 43*ft 3<k*K43 3t?3 a <wm 'TO, ^ 43 
rrow a 2 43*f& to 1 ® to to 3*cfa 'G’ra stfro 

5a 2 TO 1 

: (71 CTO 3p0 OX 43 fc*B! OY TO $tf3* I ox CTO* OA = a 
OY CTOs OB = 2a ^Tfl> I AB C3M 4*f3 I A « B ^ C^3 TO 
^flTO 2a « a 43 ^TTO 3jmt* fTO 1 *13*13 

C fH^ 5 C^f TO I AC 'Q BC CTT^t 3*f3 ^TTO OACB 'Sf**r<> I 

TO 3*C*fa <3*13 3*faTOI3 CW 8 ! 5a 2 3*f 4TO 5 TO I 
fiPlH : ZBOA = 90° 

;. AAOB CTO 5 *tT$ 

AB 2 = OA 2 + OB 2 
= a 2 + (2a) 2 
= a 2 + 4a 2 
AB 2 = 5a 2 (*Wlf*5) 



I PlPl4^t | 


i | i£)TOR f^TTO 4^fft 3*TSf Vo TOT3 IfcfaC'ft 'bo 3R C"tt3* 

* 

f^vJTO*TI *o to TO OT1 C«W C3, *lC*t3 TOT ^ ^CfJCS^ I 

Plflfj B ^TTO (v*o ftw) TOW TOT C®TPP 

tet^tTOWTO? 




^o TO TOTO <T^ W 



<TOs - (Vo - ^o) to = 'bo to 


ftftdpr 


bovb 


W ^ *o fttf? TO bo TO (7TTFP 


b 


*o 


'boxtf 

b 


b 

8 

<t 

8 

<t 


^ n bo x <t x^o ^ 
b 

» , ^Xgx^o x 8 
b x <? 

box <t x *o x 8 

'Vo 

b x <? x bo 

■ Vo TOf 


•*• (?Tfa SJCiller*i * {Vo — bo) = TO 

fttfg Wjt ^ 0 to I 

: *o TO I 


*• Qpws *nj?fw CT JTffra b- f*. fit. otto «nor, cjtroa 

af^i*r CTt ^rani « ft. fit. curs *ttm i sift carrot «*t af% 
i ft. fit. C^fit *?T CT <glC«H Slf^pt ^l*p¥t ft^pf CTOt 

OT® TOS I rffat b C 1 *\ w? 

TOTO : TO ^0, 

vi$cn v ftwiftfcM cro ?m »nw x ^rr 
.*. " 2f%^T <t w ” * ” - x 

^fOT, 

x to v ft* ftg 

V 

V *» *» — » n 

“ X 

••• pw + tgtraa m | fcs fits <i) 

TOTS, Sfft^cq, 

x to <t ft* ft* 


.-. b 


<? 

x 


ftft^ Ct^*U 5 tf^® 




.^^-atwwt-jfitfti. 

> mb **<*«*», 


cetera c^t + gjjtcto <&\ " x 


cfifa ra 


v <t_ 

* x C^ftTO C^t “ x + x 


■^r, (A tro c^t 


■-:(«) 


btf , 


.-. CTtTOC^t =— ft* ft* 

xX 

to ^Po, 

V bvs bV - b\S 

c^jlc^ C^t 


.(*) 


x *x 


*x 


— ft* ft* 

*x 


(2JICTO OT b ft* ft* c^f*t to cgrcro C^t = — + b 

( \ 

o+*x 


*x 


ft* ft* 


cairoic^t — — IWiiftGia to w , 

*x 


CTftRJ C^t + C^jlc^ C^t “ “ + ^ x 

—— ftwiWra ^ » 

^x 


VS+^X bW-^X v+x 

X 


^x 


C^TO C^t - c^lc^ C^t 


bvD vs+^x ^°“^ x ^~ x 

"~ = x 


*x ^x 


^x 


V + X (V-x^ 

•— -H”J 


^lyilW 

^1, V + x - bo - ^x 

^\, ox - ^ 


bo<* 


fts ft* 


ft* ft* 


bol r 


'Q^T^r ctr3r5 


^ b\D XNS ok vs 

. . rifrn <w - — - — ^— - 7 - fc - ft* ft « 

*x~ 

o 


Qjiroa c<j*t - 


> * ^ 

T -8 ■ 


* X " 

VD 

8 


8 tm IV. >*->* to w w ^nj a^Tflf „ 

Wlf|«!? 

tow* : , 

- boo Sm 

** »nra Amyu - (> 0 o + *>) - >«*, fcrat i 
8 % ^ to, asn^j » (> 00 _ 8) , 


^rara, i^%»nr®, 

X 

*oo ^®T %s^*u ^ GO + 


*<?) 

B boo + 

l V 

$oo+$e 




^ >\A 

•’• 1)00 ^ SPi|aj®ij f^ppjj ^st 

b » » » „ ^<t 




^xboo 

^ffx&Nb 


^Xboo 

= bob- frm - io'b £m - * 


b Ob' T^faT 


8 I 

narw* 









'3«n^»f RPi*iPT cfors 

^ c^f*t f^ap?ppu rc°i ^?r^®n * boo t>i<pi 


bOc5) 


boo 

* 

boox8 


- ^oo T>RM 


f^4?i >^oo tm i 
\5^<1 : ^OO bMM I 


Tjfo a 43 wi B 43 b ora c <aa <fret 

VfitWS b b 8 WR ^?T, filMJW* ^5^ i 

: A ^ ^TPT x 
.*. B M " *x 

/. C " " 8x 

x + *x + 8x = bb8 

$\, Hx = bb8 

bb8 * 

^t, x = WR = b'b ~ $5$ 

<* <* 

bb8 x b * 

.*. A 43 — ~ — = b'b ~ <5$ 

bb8 x $. , 8 

B ’ " — — " =0^- ” 

>88x8 „ > „ 

c •• - — ^— =^- 

8 8 8 

: b'b “, ”, 'bet - I 

owffi 3<farara 43*fk mrora ?ptr i 

'TOOTTOTS frr^J £TP*t3 NS NflRs WR ^NbV faiUR I 
Vo c^r. t^. vrf^icsM *tt$3 f^c?j 31*rtzv c^rrt> <PNsfD ^rw?i 

WZR? 

^C«i , 






^1, ^ 


'aiWVftC^WM S*f = ‘^’ ftfcfc 
'q'oifr^ , £'i^j - vj^s ftr5r?j 
.-. C**M<f*1 - (o*P x ^) 

tf** - ‘^'bV 
<VbV 
\2> 

^t, ^ = ±<tb 

^T, ^ ^ 

/. 2W i'b 

- i'bfsfSra X vs - 8V WTjJ 
'TO^ttois *rfa%n - * x (Wij + ot) 

- * x (sv + **) ffi&ra 

- ^ x ^8 fttta 

= i^V f^1>t?J 

.*. ^fcropi ’tfMhn ftlfa 

^TJ?J £*f^J » 

- f^T?I 

.*. CW®I - (vs^)* ^*tfol>l<q 

* ^0^8 ^iWT?! 

c^psw - (vo CT.ft)* 

- (o.vofrfra)* 

• 0.^800 ^fr&ra 

^0^8 


.-. ?rc*m 

: b'boofl? 


0.^00 


- b'booffc 


'QVJl < P*l faPl**PT d^lU 






b^oo l\*l I <to% 4H4 1 'Q 80 % 

' bl ^tf^r^t f^<?i i c^m^r 





CTO x 

. " = (**00 + x) W 5 ? 

.-. «R|TO, 

(x v£W 80%) + (>$po 4 R <to%) = (**00 + x) 4* 8^% 

80 (to 

?l,xx + >*00 X ; 


^00 ’ >00 

^T, 8ox + 'boooo = £<2Aoo + S'bx 
^t, S'bx - 8ox = 'boooo - <t(t^oo 
^t, 'bx = 8V00 
.*. x = Voo 

.-. CTO W = Voo | 


8\b 

(^°° +x)x — 




.. . __ 2x — 9 x — 5 x — 3 6x + l 
3Rt*rfa : — = + — g — = — -~ — + - 


21 


2x - 9 x - 5 
- + - 


x - 3 6x + 1 
+ - 


7 ' r 6 “ 3 ' r 21 

_2x-9 6x+l x - 3 x 

^T, — j- 


21 “ 

_. 3(2x - 9) - (6x + 1) 

*• T\ 




*T. 


6x - 27 - 6x - 1 


3 " 6 

2(x - 3) - (x - 5) 
6 

2x - 6 - x + 5 


21 

„ -28 x - 1 
21 - 6 
„ -4 x - 1 

*•3 JT 

^t, 3x - 3 = -24 
*rt, 3x = -24 + 3 

^T, x = — j— = - 7 

.*. ftrfu ^n*rn x = - 7 




v i ^ c^h *?^ra ?nrf$ 5 ^rtw 9 c*\ 

'W*« *tm "to i ^•*tjrfl> ? 

^dhto : to<*R, 

^ft% X W **T% y 

.-. ^^CTTf& 10y + x 

3Wr«, x + y = 5 (i) 

«W lOy + x + 9 = lOx + y 
^TT, 9 = lOx + y - lOy - x 
9 = 9x - 9y 

^t, x - y = 1 (ii) 

(i) + (ii) 
x + y = 5 
x - y = 1 

~2x =6 

/. x = 3 
x i£Rf TO (ii) 
x - y = 1 
^T, 3-y = 1 
^T,y = 2 

.-. 31«JTf5 = (10 x 2 + 3) = 20 + 3 = 23 

$*a : 23 


^ I : 

(^•(o~ 

(W)V*)' 
(■♦*)"('- JT 




G 9 *^*1 ^ 


>0 I 

5rat«fR 



(<*rT(j“?T 


("^W 


-(“f 1 


X 


p \ m 
pq + \) 



-®^©‘ 

-©"*”-© 

/n\2m 


2m 





AABC- 4* AB « AC Wi B « C OT 

^?r, v«ichii o flrtw toj, 

OTt^t or, Z BOC = 90° — j ZA. 


TO AABC 43 AB 'G AC '<!$C* 3^5 WT?J B 'QC 
3$TOW ZCBD 'G ZBCE 33 43^ 'filers O 

face's flrf ^5 ^3 | 

STO <p<3c^ TO C3, ZBOC = 90° -~ 

ZA .fiTON : AABC 4 ZA + ZB + ZC = 

180° 

.\jzA+^ZB+^ZC = 90 o 

ZCBD^S** ZBAC+ZACB 


.\ | ZCBD = j (ZBAC + ZACB) 

3T, ZCB0=|ZA+|ZC (I) 

^TOTC3, ZBCO=^ZA+jZB (2) 


ABOC 4 , ZBOC + ZCBO + ZBCO = 1 80° 



'QTO’T ftftTO (foft 


^8 

^T, ZBOC + ^ZA+^ZC + |za+jZB = 180° 
^T, ZBOC+^ZA + 90° = 180° 

ZBOC = 180° - 90° ZA 

ZBOC = 90°-^ZA. (TOtft^) I 


^ i <tt, *rft 

?TTO *3, TOW 4$ ?rtp TOt«tffr TOffr ^rar^m 

TOI 


*TOtTO : TO ^ft, A ABC 4 AC 2 = AB 2 + BC 2 

TOW ^^5 TO <71, ZB = TO WTO l 

: ADEF <$tfts, TO A 
ZE = TO WTO 

TO* DE = AB « EF = BC B 

TOM : ADEF CTOs ’TTt DF 2 = DE 2 + EF 2 




(^fatCTOWS 


TOCT) 


DF 2 = AB 2 + BC 2 
^Tt, = DF 2 = AC 2 


• DF= AC 


A ABC TO* ADEF 4 

AB = DE, BC = EF TO* AC = DF 

AABC = ADEF 

.-. ZB = ZE ZE = TO WTO 


.-. ZB = TO WTO (TOT^5) 


ftftTO ctrsft 






>*» 


"-o' 's(wm®i o ct c^h fH' a™ ^ <* • 

+OC? =G& +OD 2 . ^ ^ 

TprtTO : 

C TT?n A B C D 

qw ssr^zaw ^rsm^ o <tj 
^5^ f^l srsn^ TO05 TO 
a, OA 2 + oc 2 = OB 2 + OD 2 I 
BA^TCD 

^ t^TOTO 'TO e f c^n 

BCWE 

^ aD W Ff^p5 C^ TO I O.A; O.B; O.C; O.D (TIM I 



a t? '^rcrrstCn Ii£iv*\aS 








.-. oa 2 = af 2 + fo 2 . .0) 

^^C*!, ODF TOTOt^t lifter, OD 2 = DF 2 + FO 2 (2) 

^TTO, OCEW^f3I^ZCEO=l WTO TO* OC I 

L\ OC 2 = CE 2 + EO 2 (3) 

*^*1 , OBE W^1*tt Rl^Cer, OB 2 = BE 2 + EO 2 (4) 

(l)« (3)^*CTOTO, oa 2 + oc 2 = af 2 + ce 2 + fo 2 + eo 2 
= BE 2 + DF 2 + FO 2 + EO 2 [ /. AF=BE, DF=CE ] 
f = BE 2 + EO 2 + DF 2 + FO 2 
= OB 2 + OD 2 

.-. oa 2 + oc 2 = ob 2 + od 2 (TOtf«te) 


TOfk T§tm CTO TO *TO TOTO CTO (MTOR (71, ffo 

C TOlJjfe ^CS TOf^F5 TOft CTO 60° I ^ 

oto 25 ftfrs f¥to fro c^rro or, cro 30° 

TOC^ I f^TO ft<fa I 

*TOsffo ^51 AB = h ft. « ft*5tifl BC=xft 
<*TO, ZBCA = 60°, ZCDA = 30° TO* CD = 25 ft. 

null , , AB 

, tan30° = gj) 

1 h 




n h 

= *yfi~* + 25 

=> hV3 = x + 25 (i) 

AB h 

> tan60° = =$ y[3 = ~ 

=> h = xV3 (ii) 

h 43 (i) •?* , hV3 

= x + 25 

=> xV3 . V3 = x + 25 
=* 3x - x = 25 

=> x= 12 J 

x 4a *rrc (ii) ^ 4 ?rfto 

h = xV3 = ^V3 

12^ ft. « 'W±sfD<J -y V3 ft. 







■ ^5^ faftt<£R ■ 

9 .iPfffi ^IW 0S> ftw, * iv ftW <*ra*v * ftw ^5 ’fra* 1*^ 

«) *t, w 'iWJ <f ‘ s '-' 1 . ^ 

^fi^’T w rg^? 
jpiwi* : 

^<6\5 -43 ^Tt. *j[ “ 'b 

yj, f^ <P, ^ ^ TO tore 

■? ^ toh> 

^ i to to TOffo ^ 


b>ob b 


<3K*t 


. <E yU " * * 

" V3b 'b 

*t ^ to* f\*H'«ra vo to to i 

^ iv "TO 

.-. *t * to TO TOfi^S W I 

W 


bv 

bXV5 * 

- W 

bV <b 


*.*« * * 

*t 'b ^$313 TO TO I 

*t to TOTOft 

•. *t b to TO TOtfo ~ *W1 


• «U 


\srcfl = ^ 

b > j>_ 

■** + + 

'b ^ 


Wt 


b + b + b ^ 

ss?*l =» - Wt 


.*. 'b to on^ TO ^3 - 


'Q?ll < P*1 Ctv3^ 


M\r 


- «W 1 ?$ • b 

* 


b X* 


** to 




* i Tt?rt *nft am *rrar i sm b 

^rt?i viRt^hi ^*rfl> ** c£l<*iDbifl> *(4 4 *w> *rrc?n frss ^ 
Tmt ^rt *rtfa firm wt?r *rs sm ^rffc ^*r orat ^ i 
csfatwiffc ^ror i c£t«twtf& ^ 

^ *«lf|*! ? 

?TOt<fR : b'SJ ^wi, 

* ^ ?$ cbki^ra ^ mj 4 ) w 

* 

.-.**• " * - *wt 


$b ^*wrat , 

b* ^ ^ cbKi^rf^ b m$ *wt 

b 


^ » » » 

* 

— Wt 

^ w * * * 

* X !> 

- - wr 

'b 


^ ^ ^ vfwni <jff 4 ta cbki'bra 


wr 


v y 

<b - b <? 

. wr 


b ^ - + — - 

I V bK 


8 + 0 <\ 

, — ^ 

Ob Ob 


b" 5 ! b ^?J ^+Gi] 


— *W1 <j4 ^ - b ^ITm 

Ob * 


'Q 5 lT^ <$*lt> *tf*fc 5 


bbS» 


/. b 
<t 


Ob 

<\ 


Ob X ff Oo . 

. — 

^ X S 


.-. Cbl^lft ^ ^5 CT 1 T> ®TMTC 


\Do + b8 88 ^ . 

. — - b~ wT 

<\ <\ *\ 


vB'tfd : 'b“~ ^^>1 


/ \ 

Oo 

— + * 

P J 




vsi arefE c<IN #nm a ^ q *t *x* yucn* ^yrrs bg s bHi^mrmt 

^t%pft?r ^r^rrrea — *r ^ «n*fj i •tk'&* ^rr#t l 5 T^t '^r 

*o 

i «5 ybovooEret^^^^t^Sm^rre 

-'ITC^? 

3 T 5 rt<TR : IVlft< 4 - 4 <J sn*n - boVo o'Gl^W ~ 

= vso8oo 'Df^f 

^Tft WM ('boVoo - Oo8oo) 1^1 - 

^s « *r-i£ra ^yif® * b<? $ ^ 

^TTC^ cmm - M + ^) = vs^ 

»l«n^ - GWb o X — - —— - 00 ^ bm 

Ok x 

/. fiTt^U - (00^+ 0080) tm = Oo^ | 


8 1 *tfNfm ^t^mi i>o% <to% ’ifNnflt i 

%«? f^TOI 8o% «lfhR^ fvf Ptt f 57S «rtt* ftroi wffi 

'io «R C’f 3 ! TOJ «fTW ' 5 Z? CJTlt »tSl#l%t ^ 5 <n ? 

J rat«fH : 

bo % , R<Jt?J 8 o% 




b*o 

ys*A ^9 ('bo - 8 o)% - *>% 

<to7o 

.-. ’JJ *tf*to5 {(to - 8 o)% - bo% 

.*. ^5? I fcqca S^PH C3 C^H 43 s (^o + bo + 8o)% 

= <\o% 

.-. fatal cot ^ (boo - so)% - oo% 

$53 ft3C3 oo sr COT boo sr 

boo 

” SR 

vso 

boo X ^o 

" -SR 

vSo 

- ^OO SR 

: ^oo OT 


» » ^ » *» » 

.-. * w 'bo " " " 

^FSiiR, ^TCSTt $po ^ I 


d | c^r ^ir vs ^pr-siww bb ,ooo frw ^p- 

ftR ^ « ^pra ^ i 

^rt«TR : llWft, ^TPR V faft 


•••^ : 


/ 

V ^ 


\ 


t^T^T - o 


/ 


. -^tpR - ^p + SIPFI - VS + br - bb tfaPt 

jjpr^n bb t^r ~$j?\ = v fan 

V 

” ” =* — 

V X bbooo 


.*. bbooo 


bb 


=* vooo 


<srrara, = ^p 

(bbooo - VOOO) “ OOOO T>PFI 

Vooo T>PFI3 O <w33 ^p = \5ooo t>RPf 
\j)ooo 


Vooo X vs 


'q?trr f3ft^3 


VSOOO X boo 

boo " b " " -b^T^T 

Vooo X \D 

^93 : Vooo TjRST 'Q b^.<?% 

i 4<pf?> *tft^far ^ ft. i frmfa vo s 8 s <? 

3£*T, CV3RR ft*f?I ^p I 

3Rt«TR : <fft, Olvera 3Tj£ R>*ifD a = Ox; b = 8 x; c = <?x 

^J^co, a + b + c = vS'b 
3T, Ox + 8x + <tx - O'b 
3t, b^x = Ofc .*. x = O 
.*. a = v!)x “\DX'0 = ^f^I. 
b = 8x - 8X\5 - b^. 
c = <fx - <t X v® * b<? 1^1. 

Q]^«?fD<q srf s ^i ^rot faK 



:. C^IRR = VS(S - a)(S - b) (S - c) 

= V^Mbv - ^)(bv - b*) (bv - b<?) 

= X X ^ X 

- V^b'b - (?8 ft. 

: <?8 ^ ft. 


<<1 

^WKR ’4 s ^p : 



2 3 

8 


2x — 1 + 3x — i 

l ~4x + 1 

’Wrm 

2 3 

8 

’ 2x - 1 + 3x - 1 

4x + 1 


2(3x- 1) + 3(2x - 1) 8 

^ (2x - 1) (3x - 1) 4x + 1 

6x - 2 + 6x - 3 8 

^ 6x 2 - 5x + 1 ~ 4x + 1 

12x - 5 _ 8 

^ 6x 2 - 5x + 1 4x + 1 
=> 48x 2 + 12x - 20x - 5 = 48x 2 - 40x + 8 






”=> -8x + 40x = 8 + 5 
=* 32x = 13 
13 

'*• X = 32 

fttfn >m«fH x = H 


^5? 

: viw^ft, w **t% *rc<n = x 
4TO ^9fT%I ^t?ut - y 
.*. ^^(Jtf^ lOx + y 

3^tf5,y-x = 2 (i) 

4*X lOy + x = 2(10x + y) - 6 
^T, lOy + x = 20x + 2y - 6 
^T, -19x = -8y - 6 

31, - 19x = -8(x + 2) - 6 [y 4<1 TO «Pit«l 
-19x = -8x - 16-6 
^T, -1 lx = -22 
<TT, x = 2 

x *f* to (0 ^ ^ 

y = 2 + 2 = 4 

.-. = lOx + y = 20 x 2 + 4 = 24 

Ans. : 24 


*| a = y + z— x, b = z + x— y, c = x + y — z (: ' ,,f^!, CT ’ 

a a + b 3 + c 3 — 3abc= 4(x 3 + y 3 + z 3 — 3xyz). 

jprt«tw : 

a = y + z - x (i) 

b = z + x - y (ii) 

c = x + y - z (iii) 

(i) + (ii) + (iii) *K. CTO TOJ *TT$ , 

a+b+c=y+z-x+z+x-y+x+y-z=x+y+z 

(i)^-(ii) m 

a-b = y + z- x- z- x + y = 2(y-x) 


'Q«ll < P 4 1 Rf>1^ dr5Tfj ’tf‘^5 




(ii) *K-(iii) 

b-c = z+x-y-x-y + z 
= 2(z - y) 

(iii) (i) 

c-a = x + y-z-y-z + x 
= 2(x - z) 

/. L.H.S = a 3 + b 3 + c 3 - 3abc 
= (a + b + c) (a 2 + b 2 + c 2 - ab - be - ca) 

= ^ (a + b + c) (2a 2 + 2b 2 + 2c 2 - 2ab - 2bc - 2ca) 

= ^ (a + b + c) {(a - b) 2 + (b-c) 2 + (c - a) 2 } 

=^(x + y + z) { 4(y - x) 2 + 4(z - y) 2 + 4(x - z) 2 } [TO 4&\W\ 

= | . 4 (x + y + z) {(y - x) 2 + (z - y) 2 + (x - z) 2 } 

= ^ . 2. 4 (x + y + z) (x 2 + y 2 + z 2 - xy - yz - zx) 

= 4(x 3 + y 3 + z 3 - 3xyz) 

/. L.H.S = R.H.S (Proved) 

v> 0 1 giro ^ ot, ^ faff* 

3 ^(1^3 WC4H <\\%4 

?TTO I 
TOTO : 

ABCDEF 

cTO to <*m*T*r G 

R*^C3> c^i <n$t^ i 

ABCG « AGEF- 'Q3 ZBGC = 

ZFGE CTO) 4*%. BC = FE (.*. ^ 

^ ZBCG = ZGFE (« CTO, CTO^ ^ 

*!TO3 *fTO 

i) 

.*. ABCG = AGEF 
^f!®IC< 3TO TO TO , 

AABG s AGDE 
W AAGF = AGCD 
.*. BG = GE, CG = GF 
TO* AG = GD 





» I 
331313 


/. G f3^3ff5 Sftft ^?T5 3313 I 

360P 

43* ZAOB=ZBOC=ZOT>=ZD(I=ZHT=ZFGA=-^-=6CP 

4*R, ABGC 43 ZBGC = 60° 

.-. ZGBC + ZGCB = (180° - 60°) = 120° 

TO13 , ZGCB = ZGBC [ .*. GB = GC] 

= 120°/ 2 = 60 ° 

.-. ABGC 4^ w<\% 

.*. BC = CG 

.-. 43sft ^J33 4^ft WW> ^ ^ 'Wj^si 

4^* 4$ ^5^1^ C3t4H 4 < ?fi> <5 1 $.55 ^VR I (2T3lft®) 

ABC 43*ft ?T33T^ 43^ AD, BC - 43 §*f3 ^5 1 C*f*ft3 C3, 

4 A D 2 = 3AB 2 . 

(Tf?n 3TC3, ABC *133r$ ft$W AD, BC 
43 §33 *P3 I 33H <?4C$ 3E3 C3, 4AD 2 = 

3AB 2 I 

21313 : <3t5$ ABC Wf| Qj'jc^ AD, BC 43 
§33 I 

TJ53T*, BD = CD = |bC. 

ABDTOI^ ab 2 
= ad 2 + bd 2 (1) 

ACD 33C*1^ AC 2 = AD 2 + CD 2 (2) 

(l)^'Q (2)3*C3!3 TO 31$, 

AB 2 + AC 2 = 2AD 2 + BD 2 + CD 2 

31, AB 2 + AB 2 = 2AD 2 + BD 2 + BD 2 [ .*• AB = AC 43* BD = CD) 

31, 2AB 2 = 2AD 2 + 2BD 2 
31, AB 2 = AD 2 + BD 2 

31, AB 2 = AD 2 +0BCy 

31, AB 2 = AD 2 +|bC 2 

31, ab 2 = ad 2 + |ab 2 [ .*. Wf$6^] 

31, AB 2 -tAB 2 = AD 2 
4 



<3313*3 ftft43 Cttl <1 fits 


31, tAB 2 = AD 2 
4 

31, 4AD 2 = 3AB 2 (33lft®) I 

ABC f^fZB = 90° AB = 5 (Tl.ft.'e BC = 12 <?T,ft.l3ftD, 
B C3t3* AC 3t$§33 3t3ft^^3, ^ t*C*l AD 43^3^1 

3TO? 

7fSIt«rR : ABC 43*f§ W3^1% 



313 ZB = 90° 

AB = 5 <71. ft. 

BC = 12 C3. ft. 

BC C3C3* AC 43 §33 *T3 I 

AD = ? 

ABC ^C<Pl*tt Qj'jc'sr (M^ 3lt 
AC 2 = AB 2 + BC 2 = 5 2 + (12) 2 = 169 
AC = 13 

BD ®P3 3^313 BCD O ABD §®3$ W33% 

ABCD 4 BC 2 = CD 2 + BD 2 ... (i) 

O AABD 4 AB 2 = AD 2 + BD 2 < u > 

(i) *R- (ii) R^TO 
BC 2 - AB 2 = CD 2 - AD 2 
=* 12 2 - 5 2 = (AC - AD) 2 - AD 2 
=> 144 -25 = (13 -AD) 2 -AD 2 
=> 119= 169 - 26AD + AD 2 - AD 2 
=> 50 = 26 AD 

-“■i 

=> AD = 1.92 C3. ft. 

§*3 : 1.92 C3. ft. 

^ I 43*ft ^3 iftt3 CTO 43S 43^5R (^iT3* C33T*Tt C3 , ffo 

C31^;^% ^33 ^fk3 TOft?T5 43*ffc *5Z * 53 §*jfo CTO 60°. 

C3Z3* 25 ft§T3 ftftC3 ftC3 C33T*Tt C3, §*jft C333 30° 

3WC* | §b&VSl 'Q 3^t3 ft^5l3 ft*fa 3*^ 1 






mm . ZBCA = 60°, z CDA = 30° <** CD = 25 ft. 


ftD 

, tan30° = g£j 

_l_ h — 

^yfi'BC + CD 
J__ h 
^ yji~ x + 25 
=> hV3 = x + 25 0) 


> 5 R 1 iI,tan 60 ° = ^ 



=» h = x^3 (ii) 

h ^TH (i) »ft <)Pu.il h'fi = x + 25 

=> xVi . V3 = x + 25 
=> 3x - x = 25 

=>x= 12 1 

x <SSI (ii) ’W. 4 < ’P ,U 

h = x^=f 3 T 5 

&ea ■. 125 ft. « * 5 ^ S^sr y Vi ft. 



A 


h 


B 




j , *ft «. *. * *> *«*• *• * 8 * 8 > 1 ^ ^ *°° * 
vsoo »£BI TTTO^; ^ 5 ? 

TfsrtqH : ^TC^JTTOEl 

TOT 

^b y x«y ) 


'G 31 < J )4 1 faftiiPT cGVG 


bV* 

.-. tr^htois *l.*!T.*j[ - *b xy 

^bxy = 8^8 b 
8fc8b 

^ xy=— - W 

x « y ^TO TO3T *tft, 

xy - **b 

TO®, x-i^ly^ ^ X - bo TO! y “b 4 * 

x - b y = **b tot *rc<nw 

*bx = *b xb-^ 
dW^ys *b X**b - 8fc8b 
x - b\s <Wy = b<\ TOT 

*bx = *b Xb«“ W> 

4^*by = ^Xi^ = 

a«l ^ttot *n$ , 44 ft ^oo ^ vsoo 4?i aiwwifa i ^b « 
8\b8^ ^?irre?i c^n^tj to i 

^rsiiR, ^vs <3 ^ 1 

^ I ^ ^TO? & fto UR* ^ b \r fto wre TOS 1 TOt <*rgs 

vsn^va to 4 ◄Mstfl* ^sraro® cro*t tot to i 

41 ^^ *t 'b CTO "TOT I ^istH* 4 v 5 CTO ? 

TOtTO s 

4 ^ fTOT 4 C 3 4 l*BrtD 

.*. 4 b * " 41'Srlfo - Wf 

«& 

^ bV iTOT 4 C 3 4 l*rfi> 

.-. ^ i ” ” 4ierf^ — W 

iv 

)xb b 

:. H " ” ” = - Wf 

iV « 

^ v5 — b 

^ ^ - (b _ -) w -( ) wt -- w 

o VD vs 




b*tr 


- TO TO 3* « 3 43^ ^R3^ TO I 

v!> 


^s <3 3 b ffifC3 ^C3 


(; * i) 


* + b 

TO .(“^-)^-^^ 


(^s + i|) - src*t 3t^ <PW “ b PttH 


.*. b 


b X 


* 

\3 


b x*b x* 


to = 8 to 


^ 43 , TOffi C33 S3 = (8 + fc) ft** ^ bo to 1 
: bo to I 


VS I 


>q ^ STO^Oi 8,ooo to 'Q 'b.ooo ftM 44M ^ 

3 *OT | 8 TO TO 3* TO ^WCT* g ^ ^ C ^ ^ ' 

^mre (Too ftflraiw *?i»n <« * *rm «rar *t £ ’fum? 
io.ooo twt flrar «^msi ** i « * *w «rh <wt c*m wtws 

■♦WW IOI *TT5 tUB **ooo 1>W I 55, ^‘ t ^ ? 

TPIMPI : 

W 8 TO ^ 43 8000 to 3K$ b'booo to b 3TtS 
8 " 3 ” fcooo " ^ 8 ooo 


8 'SIP1 33 3* 43 ^*R * 8ooo - 8ooo 43 g “ ^°°° 


g » » ^ » » = \booo + ffoo = 'bffoo tof 

orcra *am«ooofcma>* - s) ^viim'ntB^«.ooo «wt > ^^5 
.-.'O'aitofctfoofcWKi*- 8)^v^’W5^^.° 00 ^ i,ni ’ ,mJl 

35 43 - b'booo + >8ooo - 80,000 to 

^ * » » = *8ooo + <?Soo - H'booo to 

«t am ioooo Sm (« - s») ^ «» ^ ^ - ^°°° Sm i ttpi «m$ 

.^s g *| s 3 “ 80000 8 < l'booo 8 'boooo 

- 808 <Vb 8 bo 

- bo 8 bfc 8 btf 

^3TF53 3Tf*tspTT3 (7TIW1 = bo + b*> + b<? " 88 


-j*yu 0*4 m> 


v3?rr^ cfrsil? 3f*te 


b** 


bo 

^s »T5Jt^ ■ Wooo ^ - (tooo UI4>I 

88 

■$ ” ” » Wooo ^ h<too wf^f 

88 

b(? 

ft ” ” = ^000 — - Woo G14I 

88 

$g'£ : < TT?J (tooo : 5T?P!, ^ ’ffTI h(too kl<Pl, *t < TtTI Woo Ul^I 

g | CTO ^PTPT ^ 0 % toFt^ ^tC3%C^5 43^ Vo% 3KTO *fH 

TOTC^ I f^ bo% (TF^T TOTC^ I ^53 f^TO 

> 0 bo ©r^ ^TPf ^ It^ ^ v ©' 8 tH f *1 "*M^Y 

torc^? 

OT TO - b 00 % - <\o% - M)o% 

3T^TT3 C<P*1 = b 00 % - b ro% m \o7o 

C3 vj>o% C^«1 ’ s lC*tf '5'0^J f33C3 b 0 % 43t. 3Tt®TT 

f^TO G I ^ 0 % C^T TO 43 *TC3J ^53 fW33 bo% I 
Tfttwto C3»1TO - Oo% - bo% = ^0% 

w 3TTOI ” ” - ^ 0 % - bo% = bo% 

4f^> 4^ 1%3C3 43\ ^53 R3C3 C^F 5 ! ^(3 * ^ 0 % + bo% + bo% = 80 % 
f3TO W TO = b 00 % - 80 % » fco% 

^53 f^3C3 ^>0 *n*f ^JW Oil'S Pl^lfll boo JSR 

boo 

» » ^ *»»»»*» — » 

'bo 

booxv^bo 


^iKH : 


” ” \5^o ” ” 

^43, 13C^3 3^UT 'boo I 

'boo I 


'bo 


• 'boo ^R 


*T 3 t 3 R : 


C3 ^T3C3 *{ TO 0T3, 3^3 WGWZ^ \r TO 0f3 I 

3f^3 (t < RT 1J FC <> I TOTJ3 3T3j 8 ^RC^C3 '©'©^ 3t3 I 3*1^3 
'Q ?rf^Oi 3 t»i ^3 3^3 I 


3f^OI3 <? 33^133 » ' ? Ff30i3 8 3WC3*C33 ^3^ 


boo 




/. V 


8 

<t 


8 X V O* 
<t " <t 


.-. cv 1 8 afero <OT - h * ~ 

: \3<? 8 


OX? 8 O^ 


i dwfli foroi bwftw 8 ftSts ^ 

7fsn«TR : ^ ^sft, ■srnis 3COj<?fi> <ip Wfr - x ft. 

= x 2 <5*t ft. 



R>V6d 8ft. al^il I 

... d1*s r<TKR 3C0J^fS frftl - (x - V) ft. 

... d i 3W fgj mk cwi - (x - v)* ^ ft^ 


<jp* 5 t 3 CW 15 ! = b <3&3 = bo.ooo ^f 

gfjjsrc®, X 2 - bo.ooo - (x-b-R 

<fl, x 2 -bo,ooo « x 2 -ybx + fc8 
^1, b'bx = bo ,ooo + hS 

bo, 0^8 

^T, x = — — “ 
b'b 

.*. x = ft1>EJ 

d l ttg rctfff 3WJ<^ t 1 # - ('b^> - v) ft^ra “ ^b ftto 

< t ^*> i < rw ?m:kj cwt = Ob*b)* 

- ob^b8b ftfrfa 


v^5?I : OM2^b8b ^ fttfa 


<3fll<£«1 RjPl^Pf Cb^b ^tf^5 


q I TOT : 

a — {a* 1 +(b' 1 — a)* 1 }'* ab * O ab *1 

Trm*rR : 

a - {a” 1 + (b -1 - a) -1 } -1 

--{•*(•-)■'}" t •--a 
— u-wr 
— u * w 

f l-ab + ab 1 “* 

” a “ I a(l-ab) J ^ 

= a " { a(l-ab) } 

= a -a(l-ab) 

= a - a + a 2 b 
= a 2 b 
Ans. a 2 b 

^ I I 

VI *fft x = (p + q>3 + (p — q>3 **1 p 2 — q 2 = r 3 ^?J, tfiTR 

C*T, x 3 — 3rx — 2p = 0 

1 i 

Tnrttrm : x = (p + q) 3 + (p - q) 3 [^53 ‘ ! T^ r C^ 5 




X 3 = ( p + q) + (p - q) + 3{p 2 - q 2 } 3 x x 
A? / 3)^J_ 

x 3 = p + q + p- q + 3r 3 x x 
x 3 = 2p + 3xr 
x 3 = 2p + 3rx 

•'• x 3 - 3rx - 2p = 0 (SWf 8 ^) 

tm'stm Tfjff^ 5 ; 9 cn t*t 

^ I Tf^Ttft W? 

' y w<rR : Tofr%?j x trh%^ ^<<pfD y 

••• 10y + x 

s nsft^rc?i > x + y = 5 (i) 

lOy + x + 9 = 10x + y 


{(p + q) J + (p-q)’} 


<33^*1 ftft43 Cfrsfc *lft5 


> 0 * 


3T,9 = 10x + y- 10y-x 
3T , 9 = 9x - 9y 

^t, x - y = 1 (“) 

(i) + (ii) 1TO, 
x + y = 5 
x - y = 1 


2x =6 

.*. x = 3 _ 

x 43 TO (ii) 3* 4 TO$3T x - y = 1 
3T, 3-y = 1 
3T,y = 2 

=10x2 + 3 = 20 + 3 = 23 

io I ABCDeW AC « AD <S9 ^ ^ 

CT, AC = AD. 

TflTWH : ABCDE ^TO <W3 5 e ' 

/. AB = BC = CD = DE = AE (i) 

/ABC = /BCD = ZCDE = ZDEA = ZBAE .... 

(ii) A ABC ^ AAED 43 WO 

AB = AER^W^^! 

BC = DE WW1 

/ABC ZAED Rfi* CWl 

.-. AABC = AAED 

d ab + ac> 

2AD. 

TOTO ! 

OTt ^TO, AABC 43 BC 3T?3 
d I sro 3E3 AB + 

AC>2AD 

3TSIR , A, D £« TO E •* 

^ CTO DE = AD TO I E, C COM 

I 

firm*! : AABD <3 ACDE 43 3WJ 
BD = CD l .*. D. BC-43 TOft^J 

AD = DE E 

ZADB = ZCDE CTH1 

.-. AABD = ACDE. 

.*. AB = CE. 




<3<Jl<P*1 ftPi43 *tfts 


1>V3\3 

433AACE4, 

AC + CE > AE 

3T, AC + AB > AD+ DE 

31, AC + AB> AD + AD 

31, AB + AC > 2AD. (TOftff) 

i 4 <*«m cro P<Wj ?to c$u? tott ■to i 27 ft. ft. 

3ft *1 ftF? TO (TITO C3FF 24 ft .ft. fft ftc^ TO 43* 

20 ft. ft. 1^4 5 'Q<i 3T3 I 3141 C"IC4 3141 

CttS TO TJC3 ? 

TOTO : A (TO* TOt U TO B <?m I AB = 27 

ft .ft. 43* B 3ftc*t C 3# BC = 24 ft .ft. >WC « D 3# 20 
ft .ft. C33 I AD TOPTO « *j3^ I AB 43 $33 DE TO^lft I ADE 
43*ft ftf®? I AE = AB - CD = 27 - 20 = 7 ft .ft. 


A 



ADE 43 ^ft AE = 7 ft .ft. TO DE = 24 ft. ft. 43* 

AD = ? 

AD 2 = DE 2 + AE 2 

= (24) 2 + 7 2 =576 + 49 = 625 
AD =25 

.*. fttffa 25 ft .ft. 

$^3 : 25 ft.ft. 

^1 3 £ 3 f. ft. 4.5 C^T. ft. 5.5 C 3 ft. 31^ ftft$ £33*1 c*M*p3 

Wir^pi 

TOTO : <d3, BC = a = 3 (TT.ft. 

AC = b = 4.5 ” 

AB = c = 5.5 " 

ft^W3 CTO33 * V S(S-a)(S-b)(S-c) 





bvD8 


s - a + 2 b ~- 

3 + 4.5 + 5.5 
= 2 

= y = 6.5 CT.ft. 

.-. fsj^C^ CTO*F*I - V 6. 5(6.5 - 3) (6.5 - 4.5) (6.5 - 5.5) 

= V 6.5 x 3.5 X 2 x 1 
= 6.745 
= 6.75 


■ ftft<£PT ■ 


^ i b\o, b% *o, voo sb wa cro; 

f^ffr *j4 «IW ftro TOt to? ^ 

ft ft «£R* S ft*dtor to ? 

^fsrt«rR : ijw^fs , *Wtarc*f , 

n, n + b, n + * C^fTCT n = 1, 2 

.-. $7M = n + n+b + n + **von + vo 

f^*fa to vo ftcro toc®t tow « tot ftsiwj to i 


b^ - 0 = bo 

n 

v!) 

^BJt 

ftot^T 

b^ - vs = b8 


VO 

99 

99 99 

- vs = ^o 

” 

VO 

99 

99 99 

**-«-** 

" 

VO 

* 

99 99 

v^O - 0 = 

99 

VO 

w 

ftbierJ 

8b - VS » VSbr 

» 

VO 

” 

99 99 


.*. TOltft - voo 
.-. On + vo - voo 
^T, n = ^ 

bo o i c^tf^TOnft ^ 

V^5?J : ^S> , bo 'Q b b I C*Hf*ft bb 


o<? I < p°i d'G-siij 

* i ft^ frm ^ arc* «t-va?r w to croat or 

* -4* vs.<? »p to ; *r, *t- are yt$re 8 35 to *t, ^ 

^ETOt (fovo to to i cTO to W tot c^sth ? 

TfUtTO : 

VIW^S 
*t TOx Sm 
.*. *t 8x T>f<W 

V. * TO » 8x X vs.ff - b8x I 
b8x - 8x - tfovo 
^T, box = ffovo 
.*. x = (fo.vo 

<^Tf5 I>I4>I = x + 8x + b8x 
= bbx 


- bb X tfo.vo 
“ bCC.<\o l^f^T 
^>5?T : btftf.^o ^T^T 


^ ^rftort ?TTO TO b, ^o,ooo ^TTO ft^ 

"fwr ^t ft^ ^«r h frppr 3TO ftftorw wwh i to 
cro ftft ftftorw cro b*,ooo trm to i ftft 

H UTTO To ftftHlN TOftMH ? (2fTO 2K2J orf5 To b^ooo 

to^ i <\% ftror^t ^ 000 to 

^ •n i cto? to bb ^ *^m ^i] 


aiTO^? ftft y 1>w ftirom tos x ftcrom TOt^ 

z IMTO ftc^rTO w ftcTOT^ ftft TOC°iH I a)TO 

TO 1MTO ^C5TT 2fft ftc^HTO TOt ftft TOC»T 2fft *oo (^TO) 5TO 
^ Co *TJPtt TOl ^TT5 TOT® TOC4H? 

: 


y 1^14»l WC?I x C^Bftq ^TT xy 

z C^ft f^ftl w C^ft^ ^1J wz ^141 1 
C*Hi> (x + w) C^ft 1&P( fwfd^> ^R'W GTT5 '3J5U (xy + wz) t>T^T 

1. b - - - - - » 


X + w 


(P*S 




^ ^oo stra tot* to * Uro <?o *trpn 

*.<?o X 5ooo gm 

«Wnt, aft wftiM It® SC 5 ! . ~Z ^*' to ^ 

' *joo gm 

.-. aft wfti *Rt ftft ^5 - (** + v + >*•*<>) 

XV + WZ 

x + w boo 

XV + WZ ^ 

X + W * 

^(xy + wz) + \<t{x + w) 

*(x + w) 

^(xy + wz) + ^<?(x 4- w) 


$53 : 


*(x + w) 


tt i «<»<fo ftSft* ft? «fnt‘wa®w»t3 ca®f& uftn gt ■n*jfe n- 
<I«f fitft? ^nra *rmw, nft aft ftftc? voo ft*ft? ft? 
^rca cSl4 i bb il ?w atft am w «rrw ant wHitfi caw aft 
ftftrt »oo ft$ft® ft? aift ft<ft atm 

cgtnranftw aft ftftc? aift ®ft nw «nw (voo - ooo) 

= Qoo ^ I 

Goo ^ ^ » 5 



.-. v5<\<fo " 




b X V°i<to M 

(too \ 

^ CN AS. 

= <\- WHu 


4 , i ^ : p— [p- 1 +(r' — p)-']' 1 aft pt * i 

: p - [P- 1 + (r 1 - P)-‘]-' 


<3TO®1 Cfrst? *tf®M 


= p - 

1 

— + 

(i-pyj' 


p 

Vt ) J 

= p- 

F + 

mT 

= p - 

[f* 

,'p,] 

= p- 

ri - Pt + PtT 1 

L p(i -po J 

= p - 

[pd 

1 r 

-poJ 


_p_ P(l-g t). 

1 

= P - P + P 2 t = P 2 t 
Ans. : P 2 t 


<U 


^ (a • b) 2 l (a *b) L(b <) 2 1 (b - c) L( c ■ a) 2 |(c - a) 
* 3ab J lx* 3bc J 1 X‘ 3c * J 


TO? 


7Rt«TM 


{ x (a-b) 2 'J (•-•») f x (t>-c) 2 \(*~) [ x (c-«) 2 ^(c-» 
IT^J l X* 3 « J 


_ ( x a 2 -2ab+b 2 +3aby*^ >) ( x b 2 -2bc+c 2 +3bc) (b ^ ) ( x c 2 -2ca+a 2 +3cay cHl) 
= ( x a 2 W)^ ( x b 2 +bc+c 2 ) (b_C> ( x c 2 +ca+a 2 ) (c-a) 

_ x a 3 -b 3 x b 3 -c 3 . X c3-a3 
= x a 3 -bV-< 3 K 3 - a 3 
= x° = 1 (Ans.) 


vi <a?i ft’tat^aro 25 : l m, x can vr 

’warn : *ftars, 

9x 2 + 6x + 1 
=> x*-2xTT = 25 
=> 25x 2 - 50x + 25 = 9x 2 + 6x + 1 
=> 16x 2 - 56x + 24 ss 0 
=> 2x 2 - 7x + 3 = 0 
=> 2x 2 - 6x - x + 3 = 0 
=* 2x(x - 3) -l(x - 3) = 0 
=>(x-3) (2x - 1) = 0 




'S?TTO*! ’tf'M 


bVDbr 


»l 


X - 3 = 0 *m\ 2x - 1 = 0 
=>x = 3'smrx = | 

/. x ^ ^TH 3 ^ 

$Wff : 3^ 

to* ^-arw^rc* 0.45 1 

^n«fR : *#, ^Jt^tf^ *R = X 

.*. 33 - x + 4 






x + 4 
x - 7 


. _ + 7 = 0.45 

x + 4 - 7 4 


_ x - 7 1 A if 

TT, r + t=0.45 

x - 3 4 


^rr 


4x - 28 + x - 3 


45 

100 


31, - 


4(x - 3) 

5x - 31 9 

4x - 12 ”20 
3t, lOOx - 620 = 36x - 108 
3t, lOOx - 36x = 620 - 108 
3T,64x = 512 
3f, x = 8 

_ r „ nrt A x 8 

.-. v55ftt?*tlU 

8 _ 2 
= 12 "3 


x + 4"8 + 4 


Ans. : j 


bo I OABC C^fH OC®^3ftT$ I 

^pi 

: ST*! AC = OABC 3<fcra}3 3*f 


«5jrw faPl»*Pl d?stJ *t1^5 





.-. aoac >aa zo - ’pictw 

.-. OA 2 + OC 2 = AC 2 

=> OA 2 + OA 2 = 4 2 [OA = OC] 

=* 20A 2 = 16 
=» OA 2 = 8 
=» OA = 2V2 

.-. OA = AB = BC = OC = 2V2 

... OABC = 4 x OA = 4 x 2V2 = 8^2 433* 

: 8>/2 43*3 


bb I ftpg^f ABC 4? ^ft BDC BD = 4 <7T ft. DC = 25 

CT.ft.l AD GT*Ttft BCtfW%*H^^ ad = io<?t. ft. 
^5T ABC ft qSTCTO 3Jt ft^ff 3>gH I 
: ABC ftfffBr AD, fft BC 43 ^ • 

AD = 10 cm. BD = 4 cm. DC = 25 cm. 

... BC = BD + DC = (4 + 25) cm = 29 cm. 

(M5%, ABD ?£53ft *W!J ^ *tft, 

AB 2 = AD 2 + BD 2 
= (10) 2 + (4) 2 
= 100+ 16= 116 
= 4 x 29 

srnra, adc ^obi- 

AC 2 = AD 2 + DC 2 

= (10) 2 +(25) 2 
= 100 + 625 
= 725 = 25 x29 


B 

4cm D 25cm C 

<*TCTOI, AB 2 + AC 2 =4 x 29 + 25 x 29 

= 29 (4+25) = 29 x 29 





b8o 

= (29) 2 = BC 2 

.-. BC 2 = AB 2 + AC 2 

4 cTO* 5 TOTftv® to faj^sr ABC TOC^t fai^s, TOT ZA 

tocw i 

tow 7^ c*j t t&fb Qa^cs* ^ ^f^® w c*i c*W 

TO ^®f *T«S^ C^WTORl (^ITO^TO TOW i 

TOtTOT : >JW"*fa, ABC Rl$C«ra BC <1^ D <#3 ^ftP® Wt TO^, WT 
C*W ZACD TO*T I 



TON TOU5 CT, ZACD = ZABC + ZBAC 

: BA II CE StfTO ^ I 
fifSTt^ : CTO^ BA || CE TO* AC C^TO 5 I 
?JTOI* ZBAC = Z ACE TOTS* flW TO I 

TOm, BA || CE TO*BCD C^^TOT*ZABC = Z ECD CTO TO I 

.*. ZBAC + ZABC = Z ACE + Z ECD 

?Tf, ZBAC + ZABC = ZACD 

.-. Tfotn ZACD = ZBAC + ZABC (TOtfa®) 

*va I ABCD TO*ft CWH TO^ ^*fTO AC TO* BD, O f^P%r® 

ftf*T® TO I TOW ^ CT, AB + AD > 2AO. 

TOWW : ABCD TO^fTOa AC TO BD TOTO O f^C® ftf*T® ! 
STSTT 0 ! TOT® *C< CT, AB + AD > 2AO 

TOW : ^TTTOT Wfft, TO*fr TOWS'CTO f ^tSte ^jpTt TOTO TON TO* 
TOWTOP TOT^f^® I 
ABCDTOTSfaC^ AB = CD 
AD = BC, AO = OC TO* BO = OD I 
TOT?I , Racers CTOW*T ^tTf TO- ^5 I 





.*. ABC ©^3 AB + BC>AC 
^t, AB + AD>AO + OC (CTO? BC = AD) 
TO AB + AD>AO + AO ( CTO^ A0 = OC) 
.’. AB + AD >2AO (TOtf*^®) 


■ * ‘TTO f^TTO ■ 


i I 'b TO^®T ft> TO®t <t ^IC^I CTO ^CfT CTOW 'bo C^TNF 

Pi TOt TO I i TOT TO CTOT CTO TO 3 b CTO ^Ctjcs. I 

*ns«M C*TT^ f^\J PlPf$ TOC 3 CTO TO^? 

TOT«TN : 

)> TOT WN TO ?TTO ^T#t <TOW (<?-!>) TOT - 8 TOT 
4 f*Sr <Jlfa TOP 5 ! {'b - ^) = (t V ||$«1 

^TOI* TO^P 8 TOT TOCS <t 'SJT^T TO®T fcsfTO Wr CTO ^Sff® TOS I 
^ TOT ¥f^T TO®! CTO WCS bo CTO ^ 5 
'bo X <t 

8 ” <t w ” w * * CTO 5 

8 

.*. CTOP PiCflN <WOS ^<5 = (S(? - 'bo) = )><£ W^T 

: ±(t W\ 

* i 8 o f^rt’t 'sr^TO® <t i va i A ft*pw *rf^it«f 

p ,y llPi Wr® Pi^W 'S ■‘llPis ' 5 r^ 9 fT® va ? (t ? 

TOtTOT : » <? S \D 

'S^TOS^CTO (THTO^T - \r 

8o Pt^ri PidW frorcTO v ii[^^i e t 80 Prl^ffi to ~ - ^<? 


<3<TW cfrsfS ^5 


b8* 


8 o Wta “ - b<? Wfa 
V 


80 

\5tot + x) ftfra 

Sf^pTC®, 

(btf + X) : V - (t * VS 
b<? + X <? 

O 


*t. 


^t, 8<? + ox - b*<? 

<JT, Ox “ Vo 

VO * r>w . 

^T, x -— 

o o 


\S^<1 : ^Jj — 1®f(>T3 
O 


C^TH «£W ^p3 MJ<W t 5tfl ifR® ^Tt?T0 8%^ *lfa<rnis *\w 

I <^rftfo$*fS^5T3*o%*TF5 


: 

m$ *R ^ = (^ + 8)% - bo% 

^T#t <*TF* (boo-bo)% = *o% 

*o% *TTS5 ftara ^TJ (boo + *o) Uwi- b*o I 
*1^00 , 

(b^o - fco) - Oo ^PT 

&o UHPRI *lf® $£< “ Oo bt^t 


OO 



.'. boo 


Oo x boo 
bo 



&S3 : OO “ % 
O 


<3fl14«l faPl^ «tf^ 


b80 

g | s CTWTOf.CTMtMc* (t ftoi tL*f 4cd , & 

fpftzj Ot»t*p*l o PKfJft WIT® Pjc<j 1’1^ b I 
^5? 

>rsrt«rR : 

*NH*fa, ^trtfc x 

(x + <*) X <? 

snjpr® , - o * b* 

<tx + off - ^ 

*T, b* 

^1, ffx + V « ^ X b* 

^t, ffx = boV - V 
^t, ffx * boo 
.-. x = ^o 

^5?I : ^o 


ff | <^*1 : 


b b 
8“-on 

8 O 

oo 

00 1 */* 

b b 
<t~-<r 
ff O 

b 

b 

b b 

b 

b 

8“xo~ 

<t~ x8- 

ff“ X O- 

8 

o 

ff 8 


o 


^n*rm ; 



b 1> 


8“ — 0“ 

8 O 

<?-— 8- 
<2- 8 

<t~ — O - 
<2 O 

+ 



8~X 0“ 

8 O 

(Tx 8“ 

<t 8 

rx\5 _ 

(? o 

^ o 


^9 bo 

8 O 

<t~ 8 

<? o 

^ o 

+ ^ i ^ 

^ b 0 

8 X O 

<t X 8 

“ x 

(t o 

o 

00 

/I 

io8— V<? 

^V — (?o 


^o 

b<? 

■ M + 




b 88 




^ — 

5* ^ 

~ M? + bO X b *\ ^ 

bo 'S 

55 'b b& ^>Q ^ 

"i^ X W + ^*>*x5«» _ ><?*** 

iL _ — 

* b<to + 88* ~~ vt 
58 0 + b(t — *OV 
Wo 

^QV—^SV o 
Wo = Wo 
^®?T : o 


^ | $S*TR^ : 

(^) a 4 b 4 + a 2 b 2 c 2 + c 4 

^rm«rR : 

a 4 b 4 + a 2 b 2 c 2 + c 4 

= (a 2 b 2 ) 2 + 2a 2 b 2 c 2 + (c 2 ) 2 - a 2 b 2 c 2 
= (a 2 b 2 + c 2 ) 2 - (abc) 2 
= (a 2 b 2 + c 2 + abc) (a 2 b 2 + c 2 - abc) 

= (a 2 b 2 + abc + c 2 )(a 2 b 2 - abc + c 2 ) 

Ans. : (a 2 b 2 + abc + c 2 )(a 2 b 2 - abc + c 2 ) 
(«) 9x 2 + 18x — 40 
?T*rRR : 

9x 2 + 18x — 40 
= (3x) 2 + 2.3x3 + 3 2 - 40 - 9 
= (3x + 3) 2 -49 
= (3x + 3) 2 - 7 2 
= (3x + 3 + 7) (3x + 3 - 7) 

= (3x + 10) (3x - 4) 

Ans. : (3x + 10) (3x - 4) 

<\ | : 

x - a x - b + x - c 
b + c + c + a a+b 


3 


- S4yj* (tfj ptj > 


3314591 *tf*R 


b8 <t 


x _ o v - b x ~~ c ~ 

s trz+m + 7T b= 3 


(rtl- 'Mrrr- 'Mrr+ ')-« 

■a-b-c ^ x-b-c-a ^ x-c-a-b ^ 


b + c 


a + b 


+ 

c c + a 


=>(x-a-b-c) (jj-^ 

x-a-b-c = 0 (b^T 


— + + - 

c c + a a 


+”b) =0 


VI 


x - y = 7 xy = 15 ^C*T, (x 2 + y 2 ) (x 3 - y 3 ) <Si$ ’*TR W? 


: 

?nft x 2 + y 2 

fi'ok x 3 - y 3 

(x 2 +y 2 ) (x 3 - y 3 ) 
Ans. : 51982 


= (x - y) 2 + 2xy 
= 7 2 + 2.15 
= 49 + 30 
= 79 

= (x - y) 3 + 3xy (x - y) 
= (7) 3 + 3.15.7 
= 343 + 315 
= 658 
= 79 x 658 
= 51982 


'S \Jj% 4^C«i i£fi& C *=9* ’•na^rt 40 <Hvpc^ ? 

WfR : 

^iWFisra cwi = U8 X bo) 
b% , 

5 oo fwGlfl 5 o'b fsn>T3 


5 


* *8 


bo'b 




boo 
bo*b X ^8 
boo 


ISflMa 


'bob 

*? 




*tft 5 


b 8 b 


«iHM, 

<\$TO OT boo ftlfa *t3^St 3** bovb fttfa 

bo'b 

” ” \ » *» ** " fsto 

• boo 

bo'b X bo 


bo 


boo 


(J\J) _ _ 

ftGld - — ftt>lfl 


c*va«w * 




/ A 

'i *Sb (K) 

— X — 

*e e 

\ > 

( 

vSO^otr 


^.ft. 


\SvSSotr 


VSVS^Otr 


- *80 


b^e 




^fftfoa 


\S0000 vsSoV 


b*? 


b*e 




^80 ^fliiUita ^Pq to - <^t»itoW 


)>\<t 

vS^oV 


a.ft. 


.-. boo 


b*<? X *80 
O^oV X boo «o* ~ vs * ~ 

■ ^.ft.« ^.ft.- b^— -^.W. 

b^tf X *80 *<? 


Ans. : b^ \ 

\a 


bo 1 w 'srrf^r cgws «i^fw 'b ftPrcfc b--fa. ft. to <irc* cgt^ 

aftfw be ftfttf? b^ ft. ft. ^ 1 c^iftt « cgit'aa ft^ft ^9? 1 

?rsrtTO : 

b vs 

cgrcro ^ ftfttft to b-ft.ft. ^t, “ft. ft. 

» * * * — - — ft .ft. --ft.ft. 

* X 'b 8 

b <t 

cgrc^ nftfw be ftftts to b-ft.ft. ^t - ft.ft. 

8 8 


«sr?®t ftft^ cfrsrG *tfts 


b 8 <* 


8 X be b* 

■Sj^sft, CZJTCTO C^t - v ft.ft ./ft. 
riftra «*t - u ft.ft./ ft. 
b 

.-. u + v = 


- — ft.ft. 


b* 


(CTO TO) , *u 


b _b_ vs + b b 
8 + b* = b* vj 


b b VS - b * b 




.*. CHftlfl C^*t — ~ ft.ft ./ft. 


tgitvs^ c^*t = — ft.ft./ft. 

b^ 

: c^ftm c*f\ -- ft.ft./ft. toi egress cs*t - -7 ft.ft./ft. 

'b b^ 


I (flTOCT , 

| ^XP-J P 2 + pq + q 2 ^x^ q 2 + qr + r 2 ^ ^ r 2 + rp + p 2 




P 2 + pq + q 2 q 2 + qr + r 2 

^ r 2 + rp + p 2 


(xP _ q)p 2 + pq +q2 


( x q - r ) q2 + qr + r2 


'G3T43 ’ffa® 




* 8 tr 


p 3 — q 3 q 3 -r 3 r 3 — p 3 

= X X X 

p 3 _q 3 + q 3 — r 3 + r 3— p 3 

= x 

= x° = 1 

=\ 5 M*p 4 




* 1 *H 4^*1 : 

3 m +1 qm +1 


^m-lyn+l 
310+1 qm+1 
: 3«n(nv-l) ” Qm-lyn+l 
3 m+l ( 32 )m+l 
— 3 m l -iii “ 3 m I -l 

_ 3m+l-m 2 +m j_ 32 m+ 2 -m 2 +l — 32m-m^+l-<2in-m2+3) 
_ 32 m-m 2 +l- 2 m+m 2 “3 

_ 3-2 _ -L_i 
" ”3 2 9 

A ns. ^ 


(x f_ P) r 2 + r P + p 2 


I 44 ffr 3 tp 5 ^ & if CTORT 4 t <3 ^ 

34c* wm c*wi<p«1 4^? 

33t«TR : >IM4fa, ABCD 34C4C43 BD 44ft 4<f A 
34c*C«Asl 3tp <t 3C3 43 4*f BD 43 
$33 ^44^5 34c**l , C43 C*44«1 43T$ ^£3 I 

34W43 4<f BD = + ** " <?V* b 

4t43 $33 <344$ 3£<f3 C43J43 = <t^[*X <rj* = tfo 3^ 

$93 : (to 3’1<^ I 

>8 I ABC tfrgWifl AB = AC = 3 I 3ft ZA 43 33ft3«4 C4 E 
Cf*T TOT 43^AE = 2$fta 33 BC = ? 

3313 R: 


A 




33143 ftft 43 3 ft® 


> 8 * 

£3931 

AABC-43 AB = AC = 3 tfo , Z A-43 33ft3$4 AE = 2 tfa 3 .'. AE, 
3C-43 $33 ®T*3 I 
/. BC = 2 BE 
= 2>/AB 2 - AE 2 
= 2 V3 2 - 2 2 
= 2 VI (Ans) 

^1 3ft ABCf^tfBraBC3Tp33Tft^D33 33l3 433C3, AB + AC> 
2AD I 

7 rm«rH: 



ft.ft.: C33I 4TC5, AABC-43 BC <Ttp 33J3t AD; 

3313 43£® 3C3 C3, AB + AC > 2 AD 
4^43: AD-14 E 3*fe 3ft® 4f3 C33, AD = DE 33; C. EZ3t*t 

4®| 

43t3: AABD 9 CED 43 3£3J, 

BD * CD (AD, BC 43 33J3t) 

AD = DE 0W3f^3fC3) 

ZADB = ZCDE £413 31 £4139) 

.*. AABD = ACED 

A AB = CE 

433, AAEC ^re- 

AC + CE > AE 

^ AC + AB > AD + DE 

•’• AB + AC > 2 AD (AD = DE) (33lft®) 


i’i'i abc zb zc <as o f^P 5 

ZBOC = ^5 ? 

^nrujm: 


A 



AABC->fl3 AB « AC^I^^W1^E'6FlH^^' i ’ im ^ Bg 
c ««flg ZCBE « ZBCF ^SW'I '£f&a o ftips 

ftpFS^OTSI ZBOC = ^S? 

AABC-'ffll ZA + ZB + ZC= 180° 

'^rara, ABOC-^ra ZBOC + Zobc + Zocb = iso° 

ZOBC = \ ZEBC = j (ZA + ZC) ^ 

ZOCB = J ZBCF = \ (Za + ZB). 

Tjs?m. Zboc = 180" - Zobc - Zocb 

= 18(r-|ZA-|ZC-^ZA-±ZB 

= 180 ° - j (Za + Zb + Zc> - 1 a 
= i80°-^x 180° - “ Za 

= 90° - j ZA (Ans) 

*<U vs &. ft., 8 <71. ft. « 'b. C*. ft. 3ljftft$ C¥E23 ^ ? 

^Tt<TR: 

(vs + 8 + | 

s =1 <?*• ft- 

» — (71. ft. 

.*. C4ifj<w 


<3<JT4*1 ftft<*71 *tft$ 


**” * Vs (S - a) (S - b) (S - c) 



v£5S: ff.vsvs <rf <71 .ft. I 

-TTSTm 

TOM 

?rat<rft: 



ft. ft.: ^ a#, ABCD iffi ^T*t SfftftTO I m 3T^ AD « 
BCI 

O’ I O, A, O, B, O, C 43* O, D (Tift 3# I 
«3ft 4ar® *C3 ca, Zaod = Zboc i 
fiftft: Aaod ABOC 43 TOT 
OA = OB = OC = OD [43$ ^C53 3TPlrt] 

AD = BC [ .-. TO** S l P l fal Raa 3ffi3 33*33 *13Ml 

.*. Aaod = Aboc 
•\ Zaod = Zboc (Proved). 






■ )><F5V ■ 


* i 


TRW : 



(t 


?TC1TO : 



<t 



<\ *o 

* > 

— + I 


*80 

T ~1T 

*>-*P 

b *80 

“ <\ + *o * 

*80 

b • *80 J*_ 

” 'b X ^ X *80 



«too *R 1H "TO*. ^ ^ 1* fi?I ? 

ttzzffius OT TO = *00% - ^0% - vso% 

^irth otto- ^>o°% - Vo % * ^-r 

Sxzfim ct 00 % ot to to toj frsg *0% *«rc* «•* 
f?roi (7i *0 % ot to 43 toj ^ f^c?ra *0 % tos ' 

OTTO - VOO% - *0% - *0% 

» -^nn ” ” * ^0% - *0% * *0% 

sfc - *>% + >o% + *0% - 80% 

ftTOI WTO* *00% - 80% * *>o% 


'G^OT 

f^OI bo *R W (THT* f*T^rft *00 ^ 

*00 


* 


bo 


- vobo ” 


*ooxvobo 

bo 


- boo ^R 


ftrtfg boo «r 1 

: boo ^R I 


*<?VD 


T^?^t W TO ^ CTO ftflW ♦TfaTO 1>W vs W<* <?^o 
TOt ^°v <f WS 'boo ftTTO TO ? 

^TOtTO : 

TOR + tf ^ - boo 

TOR + b ^TO?I = tfbo UHPt 


(ftOIffi) * ^<TOa = 80 STO 


* 


80 

If 

* 


VO 


80 X VO 
» 

* 


- bo fcl^t I 


TOM + VO W 33 73 F = 
^t, TOR - Utbo - bo) 1>W 
.*. TOR = (too fcwi 


TORI! *tt$, 

<?oo TjTTO vo 

.-. * * * * ’ 

/. *oo " * w 


bo T>FR 


bo 

s» 

<?oo X vo 


bo X *00 
(too X VO 


” = 8frro 


TOWR, TO 8% I 

$vSS : 8% I 


><2-8 

81 


fail, ’tf'te 

^rm^rrca ^ « * a* ^tori *ynw 8 :*i«*w.R**' 8'* 
ji«fmji '51 ot?i ^itori "■ « ^ *?i ft* 1 io ^rm «na *tn«« 
<lfco t>Wt ' 5 ft TO! ftl?! C* TO 'ItPI? 

:TOWS, Sfm va'snCT 8 : f 5^t!t® * « «! C*llt» x SWt TO *1™ I Q5PI 

«rg ^ <3 •*! va i ^nn a ^pr wPw iot c*uii# 'oitis fliwm 


3313^“ 


/ \ 

( C\ 

b) 

b 

8 - 8 43 “ : 

(t - <t 43 " 
<t 

l 8 J 

\ / 


- (8 - b) : «t - » 


= 0:8 

SW3 vai^lico^ CW! - 8 + <t = b 
*ks 3 «iyiTO?i = o + 8 - ^ 

^ a«ra o tipi iy 5 a ’tea s aita ^i«r sy 5 ta i 

iy iai! « ‘lle.-’is 'll® x ul4l 

m m X „ 

: * * *&y x O 

XX <\yx <\ 8 k 

••v ” ^ 


x+“x«^tw 

31, ^x - ^o x ^ 

<*bo x ^ 


3 t, x -■ 


*Vb 


Vto b14“l 


... *\m <\ wra to - <vbo - v© - sbo 

8 O 

.-. 3* 3TE3 - Vlo 43 - + 8ko 43 - 

= b*o + *bo - OOo 1>T33 


ff 8 

... 3 3TC3 - ^o 43 “ + 8ko 43 - 

- bffo + ^Vo - 800 K\*\ 

: 3 s = OOO 1>T33 43*> 3 = 800 ^PPt I 








'055l < P 8 1 ftPliiR C^^ty b <t(t 

O 3 cQ - ^ 5 ^ 1 >I 4 I O 3 ^Tt "^C 1 ® <lNl 4 Z<F' 33 C 33 Pk* 

zpjn^i *ofo.ft. «oofa .ft. C3t3 ^«f^3 i 3,^^rc3TFt o^ft. 
ft. C^Pf ^313 33^31 ftPlO ^c*il I TTf^lO^^ 

fW*3qjn 

: ^10*1 <pi3 , 3 s x ft .ft. <£3 13 33 3 43 ^pO PlPlO 33 I 

*5] 3C3 3 (x f Ob) ft .ft. ^fos^ 3>C3 I 
43° CMfty = x + x + O'b 

^ ^o fo.ft. x ft.ft. m ~ 

^o 

x + oO 

^ o o f^.f^. c^t ( x + os) f%.ft. m 

Oo 

■Iv^l^llW , 
x x + O'b 
^o Oo 
■^T, O ox = ^ox + ^^o 
^T, iox ■ ^^o 

.*. X = <u 

CTt5 = x + x + O'b 

- ^ + <U + Ob 

* bb*o fo.ft. 

^fl : bVo I 

«fr*p omr c&l^iw>ifi 8 ,ooo f%l 5 T?r ■ > iiPi 

«TOII Cb]^lWtfl>fl w? 

^ii^oh -soooxbooo^.c^r.ft. [.*. booo c^.I^ = i 


, Cbl^l^lfl;^ = x I .*. X £T$ X v 5 °i>v©l] 


.*. boo X x X x = 8ooo X booo 
^t, boox 2 * 8ooo X booo 
.*. x 2 - 80000 


bfrvb 

<U 




rsR *TC*ra frHTC* V, bo ^t b**Ttf^5 «Wt ra4i*nra« -Hl^lcit 

to i c*r$ ^^frrflJ' ^p 3t Fra i 


: V, bo, b^ 43 *f*^*tl 


M 


V, bo, b* 
S,(t,b 




.-. »^x^x^x<fx« - b*> 

tanjw rc ? 34ra*nra F i er r o s orifc ^ 

^ I ftsg b*o «{< M TO 4'*^ H3 f^t^Q ^l^b^oC^^, 

(? « vs ^ «fnw to *pr wi vo^r 43*ffr «fM 3t3 3T Fra ^ 

ftWfri 

.*. fsftfo *K*nfl> ■ b^oX^Xi? XO* vs'boo 
$S3 : vsboo I 

nwR^^iw ^<?%*rr5 

*C3? 

^m«rR : ^rar , b ^br = b# ^ b 

- ^ofi> 

b# 3*rra m ^ - *8 Sm 
*8 

• V * » » B 


.\*o ” 


*8 X ^o 

b* 


8o fcro 


^(?% *TT£5 ftSRI ^®TJ (boo + *<?) - b^fr 
^TPfU, 

boo ffo* ^TT - b^<? ^1 

b^<? 
boo 

b*<? X 8o 


.\b 


.*. 8o 


boo 


<fo ^14! 


^53 : (to t>l<PI 1 


'Q?ira w i f^f^PT d^rt> *if*te 


bC<\ 


b I 


"4 ^ -*m V *o ftw, * v^o arc* *t vbo fto ^^5 *mra i sm 

£ ^r**rg ? 

?prt«rR : VS, 8 43 *T/m.*j[ - b* 

■ 2ff^5 b^fto (b* 4- vs) = 8 iTO 

orao* • *t • * (b^n-8)-o w 

^o ftt 5 ? ^Rra ^icera b (TO'J*!) Wt 
b 

I* V » » *» * 

*o 

b* vs 

• ■ b* * • • — - - - 

*o (t 

^rara, 


*j b ftiR ^ra "TO53 ^?f 

VSO 


8 * 

— - — q?t 
VSO b<? 


*t b ^£3 <PlC^ *W1 
'bo 

vs b 

/.-vs * " * — -— Wf 

'bo ^o 

f* * > 

aorai^ftWOTS^TO??! T + 7T + 7* 

<? bfi” ^o 


vsb + V + vs 
Vbo 


8^ 

— w 

'bo 


8^ 'bo - 8S 

^i«r <I4) < ?rnra s b - = 

'bo 'bo 


bvs 

■ — Wt 
'bo 


<p ra^Sf ^p, ^ 43 ^rraraj vs fto csn^ ^ ^3 


f s ! i 

— X vs + ~ 
^O VSO J 


h + * 
'bo 


bb 

— Wf 
'bo 


3!<?1 ^TtRS 


bvs bb 


'bo 


'bo 


bvs ~ bb 
'bo 


'bo vso 




lb- 


>ol 


C^ ^TBf - b* + O - *<? ffa 

b\b^l fTO ^ , *t C^ f^T GTfT> 331 “ + 

xo 'bo 


vs + > 8 b _ 

. — - — Wf 

'bo 'bo )><t 


— ^ TO ^ 


b f^p? 


.•.> ” 


i X ^ 


’ 'SO 


.-. to^ cro ^r$ 

'So + > 

- — - — to 

.> 

= f*»H 

: )><t~ ftCH 


> X )><t > 

-WP 

'So 3. 

{ \ 

* 






to 


to?*t ^ : 

0*) 4a 4 - 4a 2 + 9 

: 4a 4 - 4a 2 + 9 

= (2a 2 ) 2 + 2.2a 2 .3 + 3 2 - 16a 2 
= (2a 2 + 3) 2 - (4a) 2 
= (2a 2 + 3 + 4a) (2a 2 + 3 - 4a) 

= (2a 2 + 4a + 3) (2a 2 - 4a + 3) 

(*f) a 2 - b 2 - c 2 - 2bc + a - b - c 


a 2 - b 2 - c 2 - 2bc + a - b - c 
= a 2 - (b 2 + c 2 + 2bc) + l(a - b - c) 
= (a) 2 - (b + c) 2 + l(a-b-c) 




= (a + b + c) (a - b - c) + 1 (a - b - c) 
= (a - b - c) (a + b + c + 1) 

A ns. (a - b - c) (a + b + c + 1) 


(^) 9x 2 + 18x - 40 

^fsrt<rR : 

= (3x) 2 + 2.3x.3 + 3 2 - 40 - 9 
= (3x + 3) 2 - 49 
= (3x + 3) 2 - 7 2 
= (3x + 3 + 7) (3x + 3-7) 

= (3x + 10) (3x - 4) 

Ans. : (3x + 10) (3x - 4) 


^ | ^T5n«rR : 

x-a + x- b + x-3a-3b _ Q 
b a a + b 


x - a x - b x — 3a — 3b _ ^ 
b a a + b 

b a a + b a + b 


= 0 


_ x - a x - b x 

^t, — r — + + 

b a a + 

1T.(x-.-w(i. ‘j. 

ft, (J - L. 


b 

- b 


-3 = 0 


- b - a 


-*M 
M 
rW- 


X 

a + b 
x - a - 

a + b 



x - a - b = 0 
x = a + b 

.*. x = a + b 

Ans. : x = a + b 


^1 2x + — =3 x 2 + W? 

X x 2 

’Wrm : 2x + - = 3 

X 




*9 I 


^rsrt«rR 


ct>WG ^5 

*- 2 ( x + *)- 3 

1 3 

•'• * + x “ 2 

^ xl + £=( X + x) 2_2x x 




9-8 

4 


i 

4 


A ns. 


I 

4 


?T3*T : 



+ + a + b + c 

x - c 

-*4 + — 

x - b x - c 


a_ 

b c 

x - 

a + x-b + x-c 

/ a 2 

\ ( b 2 .\ / cJ c 

\x - a + 

rlx-b +b j + l-c +c 


a b + c 


x-a x - b ^ x-c 

a 2 + ax - 

a 2 b 2 + bx - b 2 c 2 + cx - c 2 

x - a 

x - b x-c 

= 

a b c 


+ , + 

x-a x - b x-c 



Ans. : x 


JcfeUKfr 



<3 <J I <f»*1 5 tf*fa 

ABC ft'SjWRI ZB <fre* ZC 4* O f^US 

ZBOC = ▼»? 




A 



AABC - 4 ZA + ZB + ZC = 180° 

| /. ^ZA + j ZB + ^ZC = 90° 

sn^ra, aboc-4 

ZBOC + ZOBC + Z OCB = 180° 

^t, ZBOC+^ZB + | ZC= 180° 

*t, ZBOC = 180° - jZB - jZC 
^1, ZBOC =ZA +ZB + ZC - ~ZB - jZC 
^T. ZBOC = ZA + jZB+ jZC 
, ’ll, ZBOC = “ZA + ^ZA + “ZB + ^ZC 
I ^T, ZBOC = ^ZA+ ^~Z A + |zB + |zc) 

?t, ZBOC = ^ZA + 90° 

’T, ZBOC = 90° + |zA 
.-. ZBOC = 90° + “ZA 
Ans : 90° + ^ZA 

| **1 SW«f CT, 5^Mf« C^m ’TTfC^ ’mst CT 

f ABCD ’TOUR'S ^5*!| D'J'JW I AD E ^1^5 

l *Hl 




b$>* 

ZABC = ZCDE A 

4*R ABCD / 

ZABC + ZADC = 180° [fS** l 

fVrfte extras (Tn^t^r ^ b 

> 1 *jM] 

W!?I, AD^E ^#5^ ^ZADE= 180° 

*t, ZADC + ZCDE = 180° 

/. ZABC + ZADC = ZADC + ZCDE 
.*. Z ABC = Z CDE (SWlft®) 

bfcl ABCD WIJRI ^Tp frtfj 3 I AC ^ BD ^4 t?I O 
OPT WW AO 2 + B0 2 viRI TflR f^fa I 

: ABCD 55 I 

®I?J AC 4ft BD of^C® C^t <5^550^ I 
.-. A AOB 4^fl> Qj^«f I 

1 1 

.*. A AOB -4 

AO 2 + BO 2 = AB 2 
^t, AO 2 + BO 2 = (3) 2 [AB = 3] 

^t, AO 2 + BO 2 = 9 
/. AO 2 + BO 2 = 9 

Ans. 9 
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b + 


b b 8 

\5~ -r X ” 

* * <t 


\ 


b b 8 
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TfJTtW 
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b b 8 
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b b 8 
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“ -r “ X “ 
b * * <t 
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b + 




vs 

b + ~ 
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8 bfc 
b + “ + — 
<* *<? 
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— J. 


43 - 
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<t 
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* 

8 

- X 


X - 
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<t 

<t 




— , 
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J 

*F 


*<r 

VS 

<* 

b 

^vs 

* x 
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V 


8 


X 

< " 

<* 


^vs 

), 



: 

X V! 

) 


J 

J?_ 

88 - *b 




J 


VS 

*v 3 


*S 


*<\<t + boo + bb* 


b<tf 

*VS 


X vs 


*vs 


^<t W X vs ~ bvs 8 ^C 


Ans. 


bvs8<W 




bb8 

* I ifreflj Hlvslwn ^pTS frr^J NSo ftfclfl dRt, fiW bo fSfctfl | v£)^o 

arras *rt% ’i'D^vsi to^i f^R «fr^ f^rt>r^ i *pft^ 

*rt% vsiiflvfiH %?i i 
*Rt«TR : *1% STC® *11% *P§%I O 
W§t?I SfTCS *ff% *T%v*l b 

.*. *fl% tfS ’1'Sl<qvo| » 


X 

*H% ^UT&H = (%J X 2P3 X ^V61 
“ NSo X bo X * 

= 'boo ^ f*J% 

5'QU : 'boo %!?J I 


ns I C*I ?T% f^R ^5T?l <Pscn» Hies , ^5"t bid ^Tt?I ^‘**’f* 

^TO vfRt <PQc^S ’ifvbcNS ^RR <R$ Wsra *f%H 

*TTC5T I fcR 'BMC* ve fcTO OP8?rt ^C®T SfUBKS W ^TO *TO ? 

?RRR : 

, ns V|$j*j <?>C<3 bl^ < f > !'^ 
b 

/. • b • * -<3TC*t 

NS 

■$%, 8 *1^13 <fcc*J bt^ 
b 

/.* b " • “W 

8 


4>f<k^<3 ’|R>0® 'SIRM ~ ^TC“t ^Pfar 
^ b 

<SRR, 8 WRITO - W 


b 


b 

8 X * 


b 

- - «W1 
\r 


o o N5fTSlTR^ - ~ S ~ S ~ 

NS 8 V 

(ns, 8 « ir 4® »i.^r.^ *8 mt *p ^ 


'Q $1<W *tf®R 


bbC 


b X ^8 b X *8 b X *8 
S * 

v5 8 V 

- \r % 'b i NS 

<5f3J*trrca <Tlf*RpTT<J C*mRR - (V + Nb + NS) - b<* 


... ?|% *TO Ire *481 “ " 8o 


*8R ” W ^ — - NSO 


NStRR ” tre^fl — - be 

: 8 o Nj)o frRPI, bC b!4M I 


8 I C*R iff* b*oo SR *rftvt^ % I ^ W«u™ eo% Nfl^» 

qicffw a 8o% ^8M ^ ^ ^rr 8^% fwrf 

ctoj *tSt , ¥t% i 

^RRTR : ^Cl^, 

CTO X «R 

.-. CTO *t8NT^f b^oo - x ^R 

8o ^x 

.*. CTO *tfhR3f *IM (x X — ) - — W\ 

boo <r 

eo b^oo - x 

(KOT * * ’ (i^oo-x)X — 

boo s. 

8b% *fR^m 

8Nb 

cwfc *# jpi^f *tr to (b^oo x - — ) - ee^ ^ 

boo 

*x b^OO - X 

-|Vfi TO — + - W 

e ^ 

_ 8x + Nbooo - ex 

it. ee^ 

bo 

^Tf, -x * ee*o - 'booo 
, x » 8Vo W*\ 




<t I 


C^O v t*5)* i *l^f?J ?m\ 8Vo I 
: 8Vo «R I 

npprrflt 800 fern booft fer 1 sft n rcre t tqt 

fen ^us & ^srcfe c*^$c*n <u fet toj 

ftft 4is 1 ro "f^wt to *rr$ ^ ? ^iftftvy v% to ws ^c*t 
^TE 4 fifft to fem csr^flprt ffen wre 
toto : 8ft to*ti fore wre ^bnrn fen to*t (boo-8 )ft nt 
kbft 1 

b^ft f< 4 s <PCS ^ 1 >T" 4 T 

.*. b * * — 

b* 

<u x kb 

. . kb » * — «(?%^ 5 || 

bx 

.*. TO - (tfSb - 800) T>T 4 T nt b^b 1 >T 4 t I 
TOv*R, 

800 fefn to ^n - bsb fef 
b<*b 

.-. b * B • - — 

800 


b<*b X boo . 

.*. boo * - = 88 WR 

800 

v% to toct toss ^ts TOtn - 88% + v% = <?^% to 

<t$% TOS, 


boo 
.*. b 


1>I4I iRI 4*Ij ^c*l fen ^TT - b<?^ l?T4f 
b<K, 
boo 


be* x 800 

•’• 800 * = " *= boV t>l4l 

boo 

>, kbfts ft^n ’*[ 9 ij « 'bob- 1?f4T 

boV 

b " * - — 

kb 

b* X boV 

b^ * ” - ^b feT 

kb 

$*3T : 88%, <*bfetl 


'qto*i ftft^n cfrsft *tfe 


bb«\ 

**■ nftm vo ftw i ftEr* cro to . 4n*ffr cro 0 ftfe b 

f>c*i ift frtn ofrgtw croffra nfea»t *tfenz^TOTOtTO 

^?nft <TO s 4atcaTOf^$TOr$^T^*tfen*t <f%4im,^ 

^srtRcrofta cavity* h 1 ^ *tfe^*mTO4at tfTO 
a^i 

TfSItTO : 

croft o ft ft £5 cfl\»i$tvs tos b ft.ft. 

b 

- b 

\s 

b X bo 

" **> . - - ——no 

enroll vo ft.ft. 'sdfen 4dc*i croft ^ffen 4cs ^o ft.ft. 

5® - 

Vo 

*o X boo 
Vo 



TO^n , c^ii^fts ’il^cs’t caTOfta 5 ift>csc ? ts ^<?% 

OT^trtb $tfea*t boo ft.ft. 4 ^ihi "^n frft.ft. 



<? 

boo 

<? X Vo 
boo 


ot ntfen (vo - 8) nr «\b 

c rofts boo l^.fti. WRt nn <t ft .ft. 


= ^ ft.ft. 


8 ft.ft. 


<t 

boo 




<? X ^o 
boo 


- b ft.ft. 

crofts - Uo - b) » bk ft.ft. 


'inw 





" boo 


: *<?% 


^ X boo 

<w> 

- *<? fo.ft. 


T'©*ll6 *v© f 

’™*fR : -STW^f ^wn ftfs# a, b « c 

•'■ b = c ICTI^ 3^fSpp JPll -f ||| ^4 | 
^Tt, b 2 = ac 


WfiJ,abc = 27 


^T,b 2 = y[b 2 = acJ 
*T. b 3 = 27 


b 3 = 3 3 

^,b = 3 


Wf?I, a + b + c = 13 
^T, a + 3 + c= 13 
^T, a + c = 10 
WRIfl, a be = 27 



^t,ac = y = 9 
.*. ac = 9 

a + c = 10 
.*. ac = 9 


[b 4$ *TR ^rcn] 


a = 1 c = 9 W<Tt, a = 9 c = 1 
.*. 1,3,9WCT, 9, 3, 1 
: 1,3,9 Wt, 9, 3, 1 


'Q si !<P*1 


b^ 

y | ^R> 1 « fvIcdklM C^TfU vsoo ^^pfo^P^v© f^£5R I ^5TOTJ TR*0 

wsr trwa fWfr «£Rt*ref*rt> *r <? 0 

i onftsrrf 5 ^ btf (UMSfafo 

^rf^r? 

7f3Tt*rR : (to 1>PFT?1 fi>R»C C40l ^ 

'bo ” " ” (vsoo - ^) «R 

SSpT®, (to X ^ + (vsoo - ^) x 'bo - bfftroo 
^T, ^o^ + bb*ooo - 'bo^P = b<ftroo 
^Tf, - bo^* - -^oo; 

^t, ^ » **o 

.-. wnft fDc<?u f$m ^ 0 f& 

: **of& 

* i ^ ^wPiPH <?8 c^f*f ^?i 

f^ftwsrrre ewi ^?i i cw?sf b$, ^trtffc w? 

*fmh : w9 , wp ^ x 

nr%j = b^ - x 
•*• - box + b* - x = ^x + b^ 

TO ^ fifths vsn^ CW ^ = bo (b* - x) + x 

" b*0 - fcx 

S?pre >,x + b* + £8 « b*o - b>x 
^t, fcx + bx - b*o - 'b'b 
^T, btrx = (t8 
^t, x - vs 

* .*. W *?Tt% ^^IJT o, vfRPJS ^fT% Tf^jjt (^ - vs )- * 

’ .*. - ix + b* - X vs + b*) - ^ + b* - vsb 

: vs<5> 

io l ftuftprs «Nm«llt (x + 2) (2x + 3) >0 X-Ifl* C^I 

^*t?s «fnr=f lyw i 

’Ww : (X + 2) (2x + 3) > 0 

••• (x + 2) > 0 iswin (2x + 3) >0 




>*\o 


=> x > -2 = 2x>-3 

=»x>-| 

.-. -2<x<-| 

WxJW Sipm BR 1 (x+2) (2x+3) TO 


iil 

{(x + y) •> - (x - y) -<} * 2y(x 2 - y 2 )-' 
’Wtms? :{(x + y)-' - (x - y)-‘ J -r 2y (x 2 - y 2 )' 1 

= (-L-_-L_V2y— !_ 

\x + y x - y/ y x 2 - y 2 

_ x-y-x-y _ 2v 

(x + y) (x - y) • (x + y) (x - y) 

= -2y (x + y) (x - y) 

(x + y) (x - y) 2y 

= -l 

Ans. : - 1 


5^1 2TSTt«f : 

/aP\ p+q /a q \ q+r /a r \ r+p 
(S) + (?) + (af) =‘ 


TOt«rm ; 


I 


— (sr*(sr*©" 

P+q q+r r+p 

= (aP-*!) x (a^ r ) x (a r *P) 

= a P 2 ~q 2 + q 2 -r 2 + r 2 -p 2 
= a° 

= 1 

L.H.S. = R.H.S. (Proved) 

*T*mrR^ : 

5 13 




(2x - l) 2 2x - 1 
5 13 


(2x - l) 2 2x - 1 
5 - 13(2x - 1) 
(2x - l) 2 ~ 


= 18 
= 18 
18 






_ 5-26x+ 13 1R 
4x 2 - 4x + 1 

18 

4x- - 4x + 1 

=> 72x 2 - 72x + 18 = 18 - 26x 
=> 72x 2 - 72x + 26x = 0 
=> 72x 2 - 46x = 0 
=* x(72x - 46) as 0 
^ x = 0 '^TT 72x - 46 = 0 
=* 72x = 46 
46 23 
” X = 72 = 36 

x = 0 , x = ~ 


: x = 0,^| 

36 




* 8 1 vso <?\. ft. i (to <ti. ft. 

3£*i 'Siww^winJd frftr w 

^T?WTOI?I frftj x (71. ft. 4^3*$ y (71 .ft. 

^ -fv$l« 3 >ilcs, 2(x + y) = 30 

x + y = 15 (i) 

$3 xy = 50 (ii) 

'TOST Wtft, (x - y) 2 = (x + y) 2 - 4xy [(i) « (ii) 5F3 *n$) 

= (15) 2 - 4 x 50 
= 225 - 200 


x + y = 15 (i) « (iii) 
x-y= 5 


2x =20 
x = 10 

x (i> 

10 + y = J.5 
Y = 5 

r^cara 10 ft 




iff I y = ax + b TOT x = 4 4T3T ^TJ y 4fT TO OWtW x 

= 1 4W 'BHJ y tfl?T TO? 4 X = 2 4Rf «RJ y i£Rl TO? J | 

*fTOH : C^QUT <3TO, 
y = ax + b 

=* 4 = a. 1 + b [x = 1 y = 4 <lPitfl] 

=> a + b = 4 (i) 

TOIs , y = ax + b 

=> 7 = a.2 + b [x = 2 y = 7 <PlC?jJ 

=> 2a + b = 7 (ii) 

(ii) *R-(i) ^K*a, 
a = 3 

a ^ TO (i) 

3 + b = 4 
=> b = 1 

C^fTTt x = 4, a = 3 b = 1 4p1C?J 

y = 3.4 + 1 
y = 12 + 1 
y = 13 

TO4 TC, x = 4 43 W^tfy 4STOTO 13 
Ans. : x = 4 43 TOJ y 4RJ TO 13 


ifcl dcoj<pft 3TJ ^ffo ^ t£)3t 4^ft 8oo ^1 

?PWft* CVdUM ^5? 

TOTO : ABCD 3TO3 AB = BC = CD = DA = *ffo ^ 

43t> iij4*fl> BD = 8oo 
TO3t WTf^ , AOB ^TTOtf faj^csr a 

AB 2 = AO 2 + BO 2 
3T,A0 2 = AB 2 - BO 2 

A 

B 

■ b^ftoo - 8 ooo 


- Uffo)* - 


8 oo 
* 



= ^ffoo 
.*. AO = iffo 

.*. AC ■ ^AO = ^ X iffo ■ Ooo 


'QST^I ftft^ cC^rt? ^13 


<^C>1<3 C*XFF*\ - - 3**fe?T3 ^TOT 

“ ~ X Ooo X 8oo " bo ,ooo 
k’G* : 'bo ,ooo 

i 43ft ^$-43 ro ?ft <ro* ><? ft^ ^ 3c?ra srrrot 33m rftro 
43tWfTOM3crobrfl^Tjraro*i w? 

TOtTO? : TO3*ft, A WITOT3 WTO WAB C*iTO I 
AC = 3$ 43^, 

3TO$, AB = 15 ft. 

BC = 8 ft. 

ABC W<*l«Tt Qj^w 
AC 2 = AB 2 + BC 2 
= (15) 2 + 8 2 


= 225 + 64 = 289 = 17 2 
.*. AC = 17 ftfclfl 
.-. frftj - 17 ft$T3 

$^3 : 17 ft1>T3 

5V- 1 <£)3*TO CTO ftftft ^TO CTO TOt ^ 3*t3 *<1 ft. ft. ft* Tff^cf 

TO, C3TO CTO *8 ft*, ft. ft* 3^53 %* TO <£Rt ^ftcTO *o 
ft 5 - ft. $^C3 TO I TOT CTO CTOft ftftft ^TO (TO* *0*jC4 
TOTO ? 

^TO : TO*ft, A CTO TOT TJ*C3 B C*T®1 I AB = 27 ft* .ft. W. B 

CTO C BC = 24 ft.ft. iWC CTO D 20 ft.ft. C*t*T I 
AD TOPTO CTO ^ | AB 43 $33 DE TOftlft I ADE 4*ft TOll 
I AE = AB - CD = 27 - 20 = 7 ft.ft. 


A 




C 


B 


fargsr ade ^ ^ ’ae = 7*ft.'C 
«rt%^ ad = ? 

AD 2 = DE 2 + AE 2 

= (24) 2 + 7 2 = 576 + 49 = 625 
AD = 25 

•*• ^ 25 ft.ft. 

^ : 25 fTOTftfr? I 


^ DE = 24 ft. ft. ^ 
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~ + — 


h 

( ^ 


8 - - «, 43 


[ O 

lb 



’TOmJf : -+- 

vb VS 


* ^ 
&z - vb 4 ? 

b 


VS 




vb ' vs 

vb ' vs 


^ ^ vs \* 

" , t ^ET ~* + ~ 

vb vs vb ^ 

vs vs J> v;, 

■* x ; + ; -; + ;- 

: * 


vs + - 
VS 


01 , fa? 


I 

( - vs N 

j~“ “ vb 

4 ? 1 - 

f 

l VS 

V 

«, JJ 

^8 

k(t 

<t 

~~ - vb 4 ? — 

' + — 

V 3 

vsvb 

5 o 


i 

VS 

i 8 ^ 


_ l ^ 

» 4 ) J 

5 o 

'b ' vs 


VS + ~ 

vs 

hJ fa 

vs 



i i vs 
vb ' vs + * 
^ + vs 8 


y 3i3l < P°1 ftft<iPT cSslU *tft5 




*<*<? 


VSo ftklfl , 2 T*f i ^ ftfcf? | ^“ 4 ? v£EFffr ^TTOET 

< 2 W )><t f*T&T? | ?T^TE<W ?v£ C 4 TR ^K re i <P 1 ? 
?rft^ Tt?TT ^®TI ‘‘jcflt’jlft i> 14H ?1C4 I Ofl1> ^voft> 

*rW 4 ? 


yif C^ZPP^T — Oo f*H>M X ftfrf? 

= vS *bo ?’fftl>T? 

^ = ^o ftr>r? x i<r ftr>T? 

= vsoo \<\ 


W <3 *? TO? fo?f? 



w vq *? to? sn^? *t ;*n.« 



o 


.'. TOTv^t? 4 s TC < fti>? frfSfr <3 £T$ ?TO^ io ft^T? >8 \s ft&T? 

C**W3<P«1 = 5 OX'S = vSo ?*f ftl>T? 

?t? ?5R^ = 'S'bo -r-vSo = 1!> 

= \Soo - 5 - \So = 5 o ” 

^S? : ?^ ?Ht<1? 4 s TC p fft> vSo ?.ft. 4?t TOT^t? ?*tHt> $$ ^fHT 


'si ortfrnjft <s& <*m? w, va^re ^ ^ ftr^ y 0 sr 

TTTO? ^41 W ^PTO ftc? aWt C? vsoft $^5 4T^; ft$ 
4 HC 4 4 ? bo Ac *1 ■’HTR 'StH 5 t ^ 5 t^t <P?t C?vi> | 

Sl^vs^C^ ^vftfU ftsf ? 




b<w» 




81 


<t i 


Vo | booo j b$. 

^oo 

b'bo 


bo boOO I bb 

1 bo 1 

boo 

bo 


8o 


bo 


.-. ft^?l ?MJT ~5J& ’TO - booo - 8o + v»o - bboft 
Tf^IT ^5 TO = booo - bo - bbo ffr 
.-. fttffa - bboft 

v 5'6^ : bboft> 

i£r^R ft - * T m a <?o ftw 4*ft *ra ^rsrt«rt tot 

*o *R 3ft * ftCTW TOT I *o ft 5 * *BT CT3t C»R TO j *?f 

^ totc* i toc? *raft c-nr *ros tot ^rftrf^y to 
*sssr 3ft* ft^af TO? 

Ov bo 

7R1TO : *T$t TO - (b - -) - - TOt 
8 8 

*T#t 7R? - (Co - *o) = Oo 

•- *<3 TO ^O ftR ^TTOT TO *o TO 
"8 

.•.*■• b » - - 

O 

. - - » OO ** " ” 

8 


8 X *o X *o 
8 X ^o X ^o X vs 
Oo X 8 


8o 


TO 

.-. Sfftftj TT^JTt « (8o - *o) = 

$*53 : ^o I 

* * t$tfts *^rR m i 3ft ^ 5 ^ wm <?% « 
wr 0 % *tc^, ftnft « fonffc ^rfttft ftro> 3^ 

c*ft to to ? 

331TO : 

>IW*ft f Sfftft TO boo $t*l 

.-. ofl> TO = O X boo * Ooo $T*t 


« TO®I ftft^3 ctj^t « tft ® 


b<tt 


fel 


.-. \afl> <l'Glft?5 TO -OX boo - Ooo t>T*T 

\ 5 % <jf"3TO <fGlfta TO - (boo + o) - boo $T*T 

3 ^ TO , 

ioo $T*t 3X3 3$3R 33 boo fcl*l 
boo 

. n r> n m m n 

*’• 5 boo 

boo X 000 


- 00 b £ 1 * 1 1 


.*. 000 " v 

boo 

£% "TO - (boo + <?) ■ bo<? fr*l 

< J ^ TO , 

ioo bl*l 3X3 TO! b o<? 1>!*I 
botf 

» » *f » » 

boo 

botf X Ooo 


boo 


• Ob£ t>l*l 


.*. CTTT> TO - (oob + Ob^) - ^8 ^T*T 
GW) C^ft *TItft - (b^8 - 'boo) - ^8 Ut*T 
_ ^8 X boo 

.'. ^1*^ TO " ** 8% 

< 'boo 

^5^ : 8% I 

'bo, ooo **fft1>T?I , et«i1^1 w C*t1> 

' 5 ni^, TOt 4*cvfl 2ff^ ftPldJ <?,ooo ftr^ 3tft ft 1 *^ TO(^5 TO* I 

^ ftR ^ *rftj 9 rrft* b (to 
ftftftt>t* c*r*r i eft ftw ^n«rrc?R *rtft?i 

^ Sb6vot CTCT ^TtTO ? 

: beo ftftftro * -^- ftto - o.be ft^m 

booo 

^5 ’flfro TOoi - fco ,ooo X o.b(? ftrfa 
= b,ooo ^RftTO 

“ booo X boo X boo X boo CT.ft. 

* bOOOOOOOOO CT.ft. 






b'Nr 


cbOOOOOOOOO 

fato 

booo 

" bOOOOOO faDlfl 

(tooo PlSlS ftotfa® nn b fsrfnctJ 


.*.b " 

.'. boOOOOO m 


$*sn : ®o n$t 


b 

(tooo 

boooooo X b 

7 “ blrOO faPll> 

(tooo 

btroo 

= — — » ®o n^t 
bo 


<\ | t£T* nj% ^,000 tot ^TtR ton WTO TORt ^ W , 

OT fiRPT 15 TTO fa*i«l b<?% •TTO f^^<J | 

^ TOt PT nto faR; fa^ ^tS ntobd Ftfam n*Pt nTentn ®t b^% 
ton to ntm n*t 1 ^ nrfan cntiftn $*ra w^t w to 
nt n*t? 

toto : bc% TO5 ton boo + b<? = bb<? tor 
3*n ^nj boo tor ^c*t fa?n = bb<? tor 
bb<? 

b * - — 

boo 

bbtf X \(tooo 

:. *<tooo ” 7 $\r<\<to tot 

boo 

TOtn, b^% tonsil = (boo - b*) - vv tot 

^n ■Jjnj b 00 to*n ^®n =» vv t^tn^t 


b 

» 

Mr . 

- — tot 



boo 



Wr X ^V^o 

r<\(to ” 

» 

” \(tooo tot 

boo 


.-. TO * (StfrSoo - Sftooo) * v5oo t>Rt 1 
$<tooo t^Rin ^rt'S nn » vdoo t>w 


«nt^n faton dr3^ «tto 


b*u 


boo 

: b.*%TOI 


• tot 

kCooo 

boo X boo b 

1 - - b.^ Wt 

Sftooo (t 


yi yr^ftn ^tr^iwcns ^mj ^ nr%^ fafatfa® ^cro c*fd> 
$*tto$ nx® 1 pt ^[Pi^h n$tn bo fa. fa. cnz*t »tfac^«i 
E i fac n ^o fato torcR c*rfa°t 1 pt nfa b<? fa. fa. cTO cn® 
fa^tto i ¥E e tn b o fafafc TO*fa c*ffa® 1 ^jfapro cm ^c«i«r ptcftn 
ijn^ to? 

TPTtntn : nc*t^fn, ^Ptor <pc°i^ c’tt^n x fa«fa« 

bo fa .fa. c<t*t x fa.fa. cnr$ Tfnn ®nc*t ■ n®£t 

bo 

be fa.fa. c<c*i x fa.fa. cnc® TO^t n*£t 
b<? 

^ c^c^tn bhj ’jPi^H c^\c* nmnt*t 

(^o + bo) fafafc = Oo fafa& = - n^Tt 

X 

_x _ X 
bo )><t 




®x - 
\3o 


b 


X > 

— = - nt,x = b<? 
vso ^ 

^ ^ bfr fa.fa. 


nnfaUtn farot *i)Ms ^tj n^*R Itot fast, 

•tfaronn ntto *tm fast, fato ^tv?t \o *^.<to tot 

^ 1 ’tjtcnn Tptj ^fat cto n^R sffa wfato ^.^(t tot n®t, 

TOt ^tjtptn nton ^wstcn wr cn ntto «tm to ®tntoto 
^fa*t 1 TOt ’tTtiRn nmntn i ^®n^nt ut^t ^nR ? 


itro 'Q?n^ 9 I 

?PTt*fR : ftlTO i ©flbT <10^ ’tTPT ft*T ■ (^^.<?o - ^o) - ^o^.<?o Sl^l I 
b HIW 

b 

b X ^o^.tfo 


.*. b 


.•■ *o*.<to 

*A<t 

- ho y.ft. 

TO^fr® 

tv*m wm m b 
b 

b X *o*.<?o 


.% b * * 

.\*o*.<?o ” 


yJTOfy WC^T OTI = b>o - -^“ « 
__ ^ fcr ° 

ho y.ly. 3 ^IcHI ^ y.ty. 


*.<\<t 

*0±<t0 brbO 

» y.iy. 

W bb 

trbo bbo - b-bo bbro 


bb 


bb 


•Sl.fi. 


.*. boo 


biro 

bb X bo 

biro X boo 

bb X bo 

koo * 

---^s,.fi. 


: blr^% 


bo I cStf^W ?T?4TT 41c4» yc*f? tfTO ^7? C3 ^ TOt, *\ n 3 ± 1 
'SRI CTO Rt^fTt C»HPl4 

yTOH : 


'OSFPl ftftiijy drSft *tf*R 

b to^<t$ yt? m to cw tot ftroij to cyrfros 

to i 

n= lTOn 3 ±l = l±l = 2 TOtf 0 (2 Wtf*W >lWt) 
n = 2 ^ n 3 ± 1 = 2 3 ± 1 = 9 ^TOT 7 (7 cstfc* Wit) 

n = 3 TO n 3 ± 1 = 3 3 ± 1 = 28 TOTT 26 

n = 4 TO n 3 ± 1 = 4 3 ± 1 = 65 TOfl 63 

<ij\5R^ CTOTO TO <?T, 2 TOt.7 fesj n 3 ± 1 TO CT CTO >11 CTO TOt $3T 

OTtfTO TO I 

^ y^fWCy 8 ,ooo1?W « <b,ooo Ul4l PlCSJ rffa I 

8>rm^^ TO^TOJI ^Vt^f*** **WK\€oo tiw\ 
ftp T CTO TO^T I TO^TOTO^ A TO4IM b 0,000 tWlftftwiM <wW 1 

to* * TOTOc*Rt c*m cy *hmim W **©oo fci*t «n« ycTO i toto 

TOTC^TO^tCT? 

TOTO : 

by 8 TO ys TO 8ooo ^T TOfr «rfK b'booo UW b TO 7 ! TO5 
by 8 ” ^ " 'booo ” ” ”*8ooo ” b 



8 TO TO ^ TO ?JTO - 8ooo - 8ooo TO “ - vsooo Tfa 5 ! 

8 * " *t w " = 'booo + (too - 'btfoo bHM 

TORI ^TOv!>ooo$Wb* - 8) yrvTO^^ ^8,000 $T*T b TO : ^ 
.-.^^t < i > 'b<2-ooi?t^t(b^- 8)yrvTO^rd>^^,ooo1Jm b to^ihE i 
ys TO CyfD ^t*H « b'booo + ^8ooo ■ 80,000 "Cl^l 
^ " " * - ^8ooo + (2^000 " S'booo Ul^l 

«f TO boooo tTOn (b^ - ^j) yt 'b TO ^ = 'isoooo 1 jV$\ b TO ^ 

^ H H - 80000 t < Vbooo 8 'boooo 
80 8 % « 'bo 
a bo * bb n<? 

^’trero yrft^pTO cytTOy - bo + bb + b<? - 88 
bo 

^ TO ®T5n^t - ■b'booo TO — - (tooo b!4M 


G 5114*1 


bV* 

^ ” - ^OOO 4R - b(too SFPt 

88 

W 

*t * * " ^OOO v05l - WOO VRFT 

88 

^ TO (tooo kl4l, ^ TO btfoo 1>M, *t TO ^<?oo t>FPT 




RJ% b ,<too t>t4fd fa(>l - 8% 

I i£)*H ^*1J ^5 ^f^*f 4*1 1*1 'STRf^Nfr faf*PT ftfts 

TOT TO c*llcta $*T?T 8% TO5 R£R ? 

TPTTO : 


b<?oo £ito - ^*?t = <too 

« 

.-. TOf*tR> TO^ = (b<?oo — (too) $141 =* booo SPPI 

:. (too 1>I4R - (too 1>I4R 8% 

(too x8 w w 

“ yR 5 ! = ^o yl4t I 

boo 

TOR, 8% TO® 

boo 1>TTO»rt® 8 $T4T 


b " * 

Woo * * 


8 

boo 

8xb<foo 

boo 

" 'bo fcf^f 


CTOiR ^R 8% *11® <te\0o 3c*l booo 1>I4R ij<J fR5?T WC® 3T3 

- booo IjIRR + 'bo UHM + 3o £141 - bo Vo £l4l 
*1®RK, *Tt® " boVo £141 - booo t>T4! ” Vo £l4t 
booo£TTO*Tt®33 Vo £l4l 


Vo 

b " w ” £ro 

booo 


boo * 


Voxboo . 

• - fcro 

booo 


V t>T4t 


TO4R,TOf*T$ ij<J*Jp!l V% TO® f^gR RRT® TO I 
'S'Qfl : V% TO® fasR RTO® 3ER I 






G<ll4*l RPluPf c£^l£ 


>® I 


b 8 I 


W\ 

^TtTO 


7R*T : 

a - {a “* + (b " l - a) - 1 }" 1 


{a -1 + (b ‘-a) ‘} 


{:•(;-)-}"[ 




= a -a(l-ab) 

= a - a + a 2 b 
= a 2 b Ans. 

a -iflR CTOJ CTO[ TO^TR 'BRT a 2 + 1 < 2a + 4 3CR ? 


bvo 


a 2 + 1 < 2a + 4 

=4 a 2 - 2a - 3 < 0 

=>a 2 -3a + a- 3<0 

=> a(a - 3) + l(a - 3) < 0 

=> (a - 3) (a + 1) < 0 

4TO, a - 3 <0 TO (a + 3) >0 TO 

.*. a<3 «W a>-3 

.*. -3< a <3 4R 3 i3l«p<i c tfT> 


Liil l l / x*_ 

xy x + y x + yVy 
'x 2 - y 2 1 1 i 

?) 
rx 2 
^ y 
/ 3 1 

)c* — 

-?)] 
1 x - 

^-TOt WPF^pi 

1 . * - y - ‘ 

xy ~x + y x + y" 
fx 2 - y 2 1 x 3 - : 

1 ' X 

y- 1 

L xy x + y xy(x + y)J 

1 T 


X 


_ (x + y) (x 2 - y 2 ) - xy — x 3 + y 3 ^ x — y — 1 
xy(x + y) x 

x 3 - XV 2 + x 2 v - y 3 - xy - x 3 + y 3 _ x - y - 1 
xy (x + y) 


x 




xy (x - y - 1) ^ x_ 

xy (x + y) x - y 
x 


x + y 

Ans. 


x + y 


i *wt<rm ^ 


8x + 37 29 - 7x 

+ 


18 


4x 2 - 36 

5x - 12" 9x - 27 




8x + 37 29 - 7x 4(x 2 - 9) 

18 + 5x - 12 " 9(x - 3) 

8 x + 37 . 29 - 7x 4(x + 3)(x - 3) 
9(x - 3) 




18 5x - 12 
<n 8x + 37 29 - 7x 4(x + 3) 

• 18 + 5x - 12 " 9 

~ 8x + 37 29 - 7x _ 4(x + 3) 

' 18 + 5x - 12 " 9 

^ 29 - 7x 4x + 12 8x + 37 






5x - 12 
29 -7x 

’ 5x - 12 
29 - 7x 


9 18 

8x + 24 - 8x - 37 

18 

- 13 


5x - 12 " 18 

18(29 -7x)= - 13(5x - 12) 

522 - 126x = - 65x + 156 

^T, - 126x + 65x = 156 - 522 

^T, - 61x = - 366 

- 366 . 

^x=- TTr = 6 

x = 6 


C^TC c f?T i 

^rsn«n^ : <7*aiff> *t*p^sr i 





bW 

wtft, ^ wgraa <?8o° i ^ ascv6j<pfD 

C^r«t «?8o + <t)° - botr° I *1*5* *W!JI 

c^R^ra ’rf^n c t (ivo° - ^ov°) - <u° 

C^SR^ iVo° ^ 2R^I4sf& ^ 

jr^i^ ^ cwi c ta - i>vo° - (<u° + 

<tt°) 

- iVo° - b88°= v9b° 

&5S : gRVftJ< Ef fr 9\*yc$ *!0*rR vS'b 0 I 

i srrata <ro> *tf^rt*TO fats c*re?rt ^ i 

f^rtre ^ ~*za to TOtre 

TrSTt^rM : fMfl; Jjtftfecsilcaid I 
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^T.^T.^ - * X vs X 8 X <? X <* « V8o 
^ ?rc*n - bbbbb 

V8o| bbbbb I bbb 
I V-8o 1 

btfbb TO 5 !, V 80 

\r8o ’ -vsb 

trob 


vSb 

^ 7f^Ut?I Tffifl trob CTO ^^5 ^ | 


Wbb 

<t<?vbc 


<M 


’TW’frf^r *u$ fare ^o fa. fa. « bo fa. fa. cro 

TOTO TO^re ^o ftfcts « v<? fafcr<! dr* w tfire 

^Mare 'Sffa^FJJ ? 

^TtTO : *rf?! t *l$l?l >4re ^■ y 1dC < P 4*1 C<1 I 

b^J (J 5 # t W?J TO * 'bo X t - 'bot fa .fa. 


^ dr# t ^rra to - bo x t - bot fa .fa. 

^ Ofaft b^J (^ ^rfwsj TOtfS ^C*T <4$ fatTO frfaj ^TR *W (Rfa 
C*TC$ 3TO I 

^RRfM, 

v<? 

bot - 'bot » ( .-. ^9*1 cJcto frfaj - W? fatTO) 


w? 

^t, 'Sot “ 

booo 


.-. t 


_ br<? 

booo X vso 


^ 

'booo 


X 'bo X 'bo 
'booo 


<?b 

<? 


■ bo.^ <7fre*5 


: bo.^ 


*9 <5 14*1 P| PlTOT dvSrt? *tfa$ 


btrb 


\b | 4*, *! « *t TO 'SJZ^fT bboo iM^t TOR^STTO Wt "TOt C^fQTTt 3R C?R ^ 'Q 

*t <£mai to irret c*r ^ c*wi ^rrro, ^ « *t 

oq^m to frret c*t*r * toi frrera cro i re to frret c*r*r? 

7f5Tt<rR : <ffa , ^ 'Q *t x T>I4I <3 4 <3 *t TO OH y t>l4l C**! 9 ! I 

V5x ^y 

.*. 4 ’tTCJ * — bl4l 'TO® ^ ’ft?! = 1>I4I 

^ b 

_ VSX 

?n^r®, — + x - bboo 


Rf, box - bboo X ^ 

Rf, x - Wo 1>I4I 

*y 

TO*, ^* + y ■ bboo 

^T, bby a bX bboo 
, y = boo ^Pf 

vs X Wo 

.*. ^ TOf =* 


= vsso 


^ X boo 


I 


1 ^oo 


w «t ” - bboo - (vsvso + ^oo) - (t*\o l^PPf I 

vB'Q?! : ^ TOI VSVSO : &R 5 T; ^ TOJ ^OO ^141; ’t ’TO (f^O Ul^l I 


^ I affe Tf<R^ ^UPT t ^S'b b^, CS&S VS(? vflTO 

^fft?fTO?1^^raW ’^TRRt (C*PR^T TOtRf^f) 

^RtTO: TO^T Wfft, 
b C$3 < - boo TO?! 

.*. b^ C$3?! vs <t TO?! - (b^ X boo + vs£) TO?! 

=* (b^oo + vs(f) iflTO 
» b^vy? TOR 

b <{ 

^ffCb vs = vs m ~~ I 
^ b 

boo TOR ^fTO b WsM ^l«rHI ^8^ 1>WI 




b*o 


b " w b " 

b*!tf • • “ • 

- bo/bvso.vo? 1>faT 

bo/b^.vW? T>TO 


*8G 

boo 

*8G X b*ytf X <* 
boo X * 


bri c*n$M* to 80 % to* toto *tfaiiw boo irrro T^rc*rro <? 
ftki* c*nfit*i c*ft toth to i srf^ c*rditwii ^*rr « ^ 

TpTJ TO> ? 

TOtTO : 

*10*1 boo T>1^1 

8o% TOf ^TO '^«lj boo - 8o = 'bo T^T^t 
CTO$ boo Tfasfa <£#3 vpTTO <t fttfa C#t TOftT TO 
^TO 5 ? <? Pu>!c<l<l TO 8o : TO J t 

” > " ”^ = b-5Rst 

<t 


TOTS, TO*H Tpf bo ^ boo tfasf 

„ .. boo 


bo 


>OOXbr 


bo 


- = ivS.vOO TjftSf 


br bfal, ^j4^«ij = Sb.bb | 


* I *T% *TO 8 fa. ft. CTO* «f5T*TR C*»T I 

fafW c^tth to® ttm <t ft. ft. cro* »{ft*s i H ftcs 
to*h crorra tot to to* to *rwn »ifa»&H 

TOtTO : TO**#, *lf*PTO CTO** sjpPTO** ^ x ft .ft. 

8 ft .ft. CTO* x ft .ft. CM® TO* - 
8 

<? * * x " • -*<fc! 


'STOP* d>9it> *ft$ 


x x 

--- 


b 

* 


<tx - 8x 


*t. 


±o 


b 

* 


*T, x - bo ft .ft. 

vB'fl* : W *]fl*1IC r l*l " bo ft.ft. 


b*b 


^ 0 I Qr^srl^ft* «£l^n> fa*i *1^* t t ftr **ITOH by, $.8, G Go 

ftftt* I dfa **flfa]>lc*i b^.ffo t>t<P1 ftcTO* ^ dlC^* TO* TO5 
**b TO^C*? 


TOtTO : 



*f* , Ii^c«f53 TO TO3FFI a, b G c 
a = bV ftte , b = ^8 fab 1*1 c = bo fablfl I 

TOTOBI s ftTO 

by + ^8 + \so 



- GG fal3W 


TO 5 ^?! C^IJTO- V s(s - a) (s - b) (s - c) 

= \\»b(^-by)(v»b-^ 8)ftb-Go) ^fabl*l 

- ^bb xby x b^ x b ” 

» yj bxbxv xbxb x^xvs x^. ” 

- A j(b )^ x ib)* x (b)* x (^)^ 

= ('bX'bXVDX^) ^fa'Gl*! 

" ^b'b ^fa^lfl 


bi>* 


bb I 




/. csn^ *13F - b^.ff X ^bb - ^Soo t>!4t 

^93 : Vtoo frT 4 T I 


310 ^ 3 $-$^-'e?rfa Pitfi^i, v ii$ 4 iS m 1 in 'Q Pi c^vs ’ 
firc^Tc^ *o% i 43 44 lfo *p 3 t f^r^ftcr 

<J?I 4 vo ? 

: *[bdl f3C3K$T3 *o% ^tlCb, 
b^o 1>I4I *|t>3l boo $141 1 

boo 

v n » » » » J» 


*bbo ” 
bVoo1>T41 


b o ox^bbo 
b^oxboo 


fac^vsls 435j^U « v 1l§-9l*i) fa^T^fU = bVoo t>14; 

w, *n^ 4 ift faca^sia \o7o °iios, 

b*o 1>T4T v tl$4l*l) 3.C°1 boo^m 


b 


boo 

n 

b*o 


booxbVoo 

.*. bVoo ” ” ” ” « btfoo GI4I I 

b*o 

v ll$4l<3) Resold 9^°1j = WM<pl*Sta faOT^TJ = b<?oo £141 


< 3 tHT 3 , *o% ®TR®, 

b^o t>i 4 i 3 .c*i fttfi 6 ! *i 3 i> boo^m 

boo 

. » » » n n n _ » 

b*> 

booxb^oo w 

btfoo ” * ” ” ” ” — ^ 

b*o 

■ b \<to fcffi I 


^s 43 , f^TH *135 b^o ^ 14 ! I 

: b *<?o fcrai i 


oc - (k$iy) U4U&& 


b*l 


< 3 ^ 14*1 PjPi 4 ^ ct^nrt? ? tf ^5 b^vj 

^ 44fl> 4TO ^o , *1 vso f^C*i 43t *t 'bo ffo*T 43 O'© v ftC?T I 4 


43*1 44° ^§t?I ftc*1 4 'Q dfo ftc*i *t vsic4 

■jft^n 43 ds 4t*M i 4^5 *i*<c3 4ibtft> ^c<i ? 

: 0, 8 43 4.4T.*l " b* 

.-.tffe b^ ^ 4W 4C3 (b'b. -T vs) “ 8 

43°s * b* " *t " ” (b* -r 8) » VS ” 

^ *o ^ b (^t^) w 
b 

" b " * ” 

■^o 

b^ VS 

/.•>*• w w — - - • 

^o <t 


^ b f^ ^ 41 wa — W 

VSO 


vso b<? 


- w 


’t b 4ra 4roa — w 

bo 


* vs ’ 


vs b 

*— - — «wr 

bo ^o 




/ 

vs ^ b 
+ + 

y <t b<? ^o y 


V5b + V + vs 8S 
H ; — W 

bo bo 

8S bo - 8^ bvS 

^ ^T4t QfK4 (b - — ) — W 

bo bo bo 

^ 43 ?Tt^JJ f^T vs 4m ^ 


b b 

X vs + — 
vso 


^o 




^ + * 
bo 


y 

bb 

bo 




>5*8 


5® I 

^srt «th 


41^ ^Jic^ 

5® - 55 


5® 55 


bo bo 

\ / 


W\ 


bo 

A A 

bo bo 

CVfD 41* * 5^ + b = )>$ R*i 


*t ' y ni^ Pk.*i dvfc <ro ^ , 

1 ^o bo 




/ 


v© + 5 8 5 

, = — - — W 

bo bo 5<? 


— V5|«f <FTW ^ 5 f ^ 
5tf 

5 X 5<? 

.-. 5 • • " — : — 

j>_ 

“\ 0 O 


i X Jf 
bo 


■ftCT 


/ 


.-. m ws <$tf> 


: 5ff _ 


v" * X 


5<?~ ffa 


x 4 + 2x 3 + 3x 2 + 4x + 5 C* x + 3 TOT *W ^TOT WPPI 
^va $,C< ? 


x + 3V 4 + 2x 3 + 3x 2 +4x + 5 £ 3 -x 2 + 6x-14 
/ x 4 + 3x 3 ^ 


-x 3 + 3x 2 

-x 3 -3x 2 

6x 2 + 4x 
6x 2 + 18x 

- 14x + 5 
- 14x - 42 


47 


'G’<J| < P C 1 faPtifPi c£sii> *tf*t® 

'5T’tC*t^, 47 

$SS : 47 

^ g | x -<*W C^P[ *ilt*m 'BHJ x 2 — 7x + 12 > O ? 

: x 2 -7x + 12 >0 
=> x 2 - 3x - 4x + 12 > 0 
=* x(x - 3) - 4(x - 3) > 0 
=> (x - 3) (x - 4) > 0 

.-. x TO 3 « 4 <1^® ^RT (7\ c^H <3t*©-q TOTS TOJ $SI m I 
„ 10 1 18 

TOTO : 

10 1 18 

2x-5 + x + 5~3x-5 

^ 10 _J 15 3 

i * ’ 2x - 5 + x + 5 “ 3x - 5 + 3x - 5 

^ 10 15 3 1 

W • 2x - 5 3x - 5 ” 3x - 5 x + 5 

30x - 50 - 30x + 75 = 3x + 15 - 3x + 5 

V* (2x - 5)(3x - 5) (3x - 5)(x + 5) 

^,—25 = 20 

* (2x-5)(3x-5) (3x-5)(x + 5) 


^t, - — ■ = — ^-r [$v5?J TO* 5W^t TO] 

2x - 5 x + 5 

^T, — 5 — = -A — 

2x - 5 x + 5 

^t, 8x - 20 = 5x + 25 

^t, 8x - 5x = 25 + 20 

^T, 3x = 45 

*n, x=y= is 

•'• mm x = is 
: 15 


5i»<? 








i^b 2 - a 2 - b 2 (a - a-*)(b • b; 1 ! 
a 2 b 2 - a -2 b -2 ab + a^b 1 




4 - b 2 - a~ 2 -h-li ^ (a-a~ i )(b-b~ 1 ) 
a 2 b 2 -a' 2 b -2 ab + a *b 1 

2 + b2 -i- £ ( a ~ a) ( b ~ i) 


a2bJ - JS* 


ab + - x 
a b 


a 4 b 2 + a 2 b 4 -b 2 - a 2 ^ a2 i_^ 


a 4 b 4 


a 2 b 2 


ab + 


ab 


a 2 (a 2 b 2 -l) + b 2 (a 2 b 2 -l) (a 2 - l)(b 2 - 1J 

a 2 b 2 ab 


(a 2 b 2 4- l)(a 2 b 2 - 1) 

a 2 b 2 


a 2 b 2 + 1 


ab 


a 2 b 2 


(a 2 b 2 -l) (a 2 + b 2 ) . 

= a 2 b- (a 2 b 2 + 1) (a 2 b 2 -l) 

x (a 2 ~l)(b 2 -lj . 


ab 


ab 

b 2 a 2 b 2 - b 2 -a 2 + 1 


‘ a 2 b 2 + 1 


a 2 b 2 + 1 


a 2 b 2 + 1 


a* + b 2 + a 2 b 2 - b 2 -a 2 + 1 _ a 2 b 2 + 1 _ . 

a 2 b 2 + 1 a 2 b 2 + 1 


Ans. 1 

i<u ^ : ^+b = 2 


ax + by = a 2 + b 2 


: - + £ = 2 (i) 

a b 

ax + by = a 2 + b 2 (ii) 




(i) ^ 43 ^53 W a 43$. 

x + ^ = 2a (iii) 

b 


(ii) **143 <5 1'^C < T 2 1? 3T3I W 


x + 



(iv) 


(iii) ^ft-(iv) 



/a 2 - b 2 \ a 2 - b 2 

T“ 


=> y = 


a 2 - b 2 

a 


x 


ab 

a 2 - b 2 


=> y = b 

y 43 TTH (i) *R 3*ft$3t 


-+ 1 = 


2 


a 

=> x = a 

■ f^3 x = a, y = b 

r Ans. : x = a, y = b 

*V! WI ABCDE 43 Ctt *?* T : 

AB = b* Wni, BC = ivs.b f*Tl>T3, CD = S DE 

b* AE = itr.V f^H, Z EAB = Z ABC = Z CDE = bo 

ABCE 43*ft I AE II BC 43$$^ AB 


I // 






.'. ABCE 43 C*v£l<P«l 


- - (bb-.v + bvS.fc) X b* 



(V3^.^) X b* 

- v^.<* x 'b - ^if^m 
^Ht3, fairer dce 43 (?wi = - o* x <*) 3*iffl?i3 
= ^xr»8r 

/. ABCDE 43 C^4*M = - 8*) 3^tl3 

- i£8.* 3<fftl>T3 $^3: 



■ ^=— - 

□ 3?trt t b 3jiite ct w 3t*n b 43* & 3*«m 31^ ^ht ot- 
3*3ji 3131 ftsrra f^m 33 31 isrc* c^tf^ 3*3 ji 3t3 i cw - *, o, <?, <1 
t®nf^ i 

<■ O 3£3 non-negative positive integer. 

& b 3*3n 33 i 
4* ^33 ^5353 w\ft<? 3*311 i 

<j ^ 4^314 cwrs wife* 3*3n i 

□ ^1^3?^ ? < 333 ^ 3*311 b 

13WJ 33 Olt<* fQp\ 3*3Tt 3t3 I i 

cm 3*3n (M*& fan ^ W3j 3*3113 3<i 3*333 

f3t& 3^«p3t CTtPR* 3*3x1 c^^prt toi 3mr$ 3*rc3$ 3t3 i cw - b °iz 

3*?mft c^ffa 3t cnlfa 4ffi C3BH3 sfti wifi 3^ 3*3 ji b^ 313 3<ftf 

*8 I *8 43 f3E53 C3tfa 3W bo, bb, <* Sffe fal <#33 <WJC°1? 3C3 I 

□ C 3tfa? S 3333 3*3113 3I33T3 * *E3 C3tfa jfefi 

3C3 I OT3- <?, bb, bO I 

b C3C$ boo 3*fe vfi> fa®fH5 3CTO I 

- n n »v» ” ” n 

(to <\o b 

□ cflP r <? OlW l vg S fatfS cftfa ^®3IT3 ^3 * 3X3 TO33 C3tfa l3W 
3E3 I C333 - O, <?, SI 

| 3l*s<i 3*3Jt 3t3Tt 1 

«ji C3 3*3T13 3^3 3*31 3T3 OfC3 3P^53 3*3X1 3^3 I 

* C3 3*3XT3 3*faj3 3*3t 313 31 15XC3* ^31353 3*3X1 3^3 I 

« Cm 43*fk 31*53 3tf33 343 <3(31*53 3tf“t 3t343 W3 W53 3tf*t 3T3 I 

| yreo ^33 3?3Xt | 

«> ^3J , 3 I 01 R 3 3*3Xt , 3^25 <3 ^4^3 O^l**! 33 "5J33 3*3X1 1 

•> <}*M 33 433 <333 3T5lfa 3*3X13 3^3 3313 C3f& ^33 I C333 - V^ 

33^ ®t3T3 , C3 3^333 3^3 nTOTTt 3T3 3T ^[33 I ^33 3T#5 3^ r 
3t3TTt^33 I 


^3R^3 f3f343 C^fB 3f®l^ 


| C3t3f*P3 3?*Tt | 

^ (Tj 3^333 ^3133*^313 (733^133 3TC3 b C3t3 3*3^3 3t3iffb^ 3313 "53 ^>lc^ 
C3T3f3*3 3^333^3 I C333- 'b I 
\jj 43 ^3313^ "53 O j'b. I 43 3TC3 b C313 ^<C3 'b ^53 I 

r ^atyt 1 

^ ^55jT^33 ^C33 CFC3 33C^fB‘5^3 2l^$ '5Jflt3 I C333 - 

Q 

q ^C33 CR3 33 315 ^3 ^3^0 15jp??*l I <333 - 

^ 43^ <3 21^5 vSjp^t 43^4 3TO3 f3?J ^^1 ^3 I C333 — b j 

| 3. 3t. %. O 3. 3t. ^ 1 

□ ^1535 S C^T3 3^TTR^ 33T <333 3^fH 3131 «ft ^3^3 <3 3S3J1 3TG31 313, 
^TC3 333 3t3TT3 ^53^ 3^3 I ^3, ^3^3 33 ^53s I o (*pl) 33 33 
3^fH3 ^15?P I 

□ S 43^ 3*33^315^31 3^U1 3131 ®13 3^31 313, 43 33^3lt & 

3^1113 I 

3. 37. J - 3/3^ 3T3i^3 

3. 3T. 5 = 3/3^ 3W733 23%^/ 

<■ o^b'Q 88 43 3. 3t. 2^ 3t. 2 

Vb <3 88 4 \f(J3 313133 2jT%W ^3^,8 1 4 23%W 2^13 3^3J 33TOI 315 
33 8 I 31531^ 4 8 33 3^111^51 3f3& 313133 2.3%^ I 
*Km,Vb x 88 - b<2V8 




/. *<2V8 - * X ^ — > iUrroi ?!*TOTfS ofc <3 88 TOt R'ol'SrJ I 

i<2V8 = 8 X vte'b — » 477*U$ V5^\b TOTOTtS O'b 3 88 TOT fa'ttl'W I 

*<ttr 8 - V X bi&lr -> CTOJ i>kV ?T?TOTfS vsfc 'Q 88 TOT TOT I 

^<Ttr8 TOTO¥T CTOS vsfc <3 88 TOT R«WJ TOTOTJ CTOS ?TCTOT TOT I 

^TOT^vsyb <3 88-TO *!. TO. $3*1 vsfc'b 

Pi » 

\^b = ^X^X\!)Xv5 
88 - * X * Xb* 

v^b <3 88 4<J ®T. TO. *[= &5U TO«TJ l W 'Q^TWSR’ ^ITO! 

-*X*XVSX\SX^ = 

TO TO. $ » W <3 WR fcWT^tpTO ^TOF 5 ! 

TO TO. $ = ^TM4*flpTO ^TOF 5 ! ! 

to to. n x to to. $ » totottot?j y^f®! 

TO TO<TO TO TO. *T 

^jr^-m to to. ^ 

* TO *pTO 3 TO TO. *j[ 

TO^TO ^T. TO. *t 

^flwn to to. ^ - ——————— 

* * TO^pTO TO TO. H 


| JKCfliPHF ^T^fTt 

ifS TOTOT?! TO TO. ^ ^ TO 5 ! ^KTO TO^tfro TOTOT TO 5 ! I C<H*1- ^ <3 H ^ TO<( 

i ^TOJ CTO^ C 5 ^ I 

c^lfro to <7itf*to TOt cto to c^t ^ror^pro to to. ^TO^fro ct 

^TOWpTO TOFPTO^T^TO Mc*nfa<P I 


| ^TOqTOtyms | 

□ • its TOTOT?! TOI^f?! I 

□ f^5T%® 'Si *f1 tvs % TOTOT3 ^<t^CTO ^1^1^ I 

□ ft»r TO^'TO $ <£* TOfTOpsTO ffttF 5 ! § TOPt^pTOJ ^TOTO (TO*! « TOCTO 

TOTO ^^TOT^pTOTO 5 TO^T ffa?J TOfTO TOTOT*pTO3 1TO3 ^TO® | 

■> v 5|*i v tl'A feTO^ f^lTO 5 ! TOC<P TO I ^TOTO t t^TTO 5 ! C^lSl 
TOPTOI'TO I 


'GTO^TO fafTO^PT C'ij-gj'G TO*d5 




^.oo 


p ” 

^toc^ t^froro ^fds^pro toth to 5 ! c^St toto^tos i ^ TOS 

^tf 5 | TOF? — CTOH-^ s 'b S S vj> 

^ ^ TO! 3Tft?I ?!Tf 5 t, 'b « vs TO ^TOTOf 5 ! I 

^ snftn ?nPT5CTO ’JTOPT - TOT TOPtTOTO 
Q I^TOS TOfTO TOTOCTO ^ TOf 5 ! Pt^Pto fTOR TO! - S^ITOfTO I 
^ TTTOITOC^ TOCTOa TOf*! ICST TO 5 ! TOTTO TO 5 ! 3#^ TOdT^TdS I 


| TOTOCTO^ 5 !^ 1 

□ gsfilTO (TO5TR??!) TOTO C*U$, 

CTO TO! - 3TO! TOT 
" TOTO^'t «ITO + ^ 

CTOTOf + 3 TO TO! 

TOTOS TO 5 = 7 

(b'STTOi + C^TOt) X TOPT^fJT 

CTOTO^F 5 ! = 

TOTO?I n TO 7 = TOi + (n-l)x TOTOTOt = a + (n - l)d 
TOTO3 n-^sj TOTO! TOlf^ - ^ fex^ TOi + (n - 1) x TOTO^ 6 ! 

□ ’pTO^TOTOC’TO!, -|{2a + (n-l)d| 

TOsrm n-^T TO! - ar 0 ’ 1 a = TOm TO! 

n = TOtTOTOT 
r = TOTOTOt 

*m n -^1 TO^TO TOlft? (^ TOTOTS CTO3I ) 

rn_ 1 

8 = 0 ^- (r> 1) 

n-WS| TOTO5 ('55f!^C*!?J C^3) 

1 - 1 41 

S = a.-pr i p- (r < 1) 




^08 


+ '9F83 

^©3 ^t?UT “ 

->wR> - TO* 

* 


W- 


^* x 'TO 5 * x to 

boo 


<n, i 


^ p!?m ^fTOCTOI ] 


I enftfo I 


«> srilRla * 


b ^Qffl 4)<i'Q5 f“tT[ 
W^PT^Ut 


X booo 


b W3 ^5 ft 1 } 

❖ *fl X ^ 00 ° 

& ■*l'»lf< < P ^t?J 

b (^4 $ f*P% — t*P%) 

^*PK?IJT 


X booo 


ftftftUld, C>fftftl&li*, (35ftftl>m, ftT>m, c'&^lftbW ucBlftSld, fwilftbW I 
b ftfrf* - bo OSplftfcm- boo wftftfcM =booo ftftft5r<* 

b ftkld--*- o^lft'Glf*-— -r — ftc^lftkla 

*0 ioo >®0® 

\.(t8 C>lR>ftI>l*l = b tft, b ft*>m = I 

□ : ^*fft1>T?T 

b ^*<fftfr<j = bo.^ (m) 

boo ?*fft1>T3 - b 
boo = b 

b <3&a - *.8s (am) 


<3314^1 ftft^ Cb^lj 




p 4** * 

f^strsi , c^sn^ , csfttfrc , 5JTST, cvb<^iiim , <sfriaro , fttrom i 

^ sfrsj -bo cbftsra- boo rftoira=booo ftfttfffi i 

v - — — fe^nsfm 

J bo boo ^OOO 

boo Oc*TT4frsj - b $Wl*l 

booo - bo $$$1*1 - b ctflft ^ I 

g : ftlfW 

ftfafofra, <?fftft$i<*, cs& ftfr?*, ft$ra, wciiftSm, ftc<nift$ra i 

b - bo Cfcftft. - boo <7*. ft. “booo ft.ft. 

b ft$ra “ — c^rft = — w<5ift. = - — ft.ft. 

bo boo booo 

b ft bid — o.^A ’1Jl*H (am) 
b «Ut»R - 8. <2*8 fttfa 

□ c^ai afts*Tta<* ftftg 

b C^=b o,ooo ^tft$E* - ^.8^ - boo 4?RI 

b ^jft$Id - boooo ^ (7*. ft. “ bo.^ = b.bfctffc ^fae? 
b ^ftcf “ O.VO^J ^ft$ld = i* 
b d)^?I = 8V8 o ^fae? = 8o8S 
b ^Tld - boo ^lft$ld 
b ft*l = bvsoV ^ft$!d — b'boo I 


| '5RTHT afanttaa 

b PJTO - 'b *£$ 
b 4wi *n$*i » by ^.bv ft$m 
■ b ma®* = b<?i& ft$m 
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4 TO, (b) 4 ^ - *\$ <f>1C?J ’fft, ^ - bb 
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8 fiftlttW ^RT® -J 4CR* vs g 8 OTRCRG CRRt 3R | 

8 

1 3$ft Rtf*tR S^RT® ftffa R5?TC® ^CR RRR RTfRCR* faffa <flpf W ®TR w 
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vsR RlPtR RRTR 5 Rt RRJ OTT^TT® ^ttR RTpHRP bR G ^R RTf*tR 
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.-. fRtffR wnffc - voo 

.-. ®n + V - Oo 
RT, n - *> 

RtRRs torJ rtow bo <3 bb i c^TfnR 5 bb 
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^T5^, fot*fa bss ^*ffocnrfora (srm) i 

<t i *.<? fofra *rita ^*frra cm <£forcFtt forSTs *rrfo 

fo^c* ^gforfom *ira *n*trro ajfo ^f foft i ca <t irm fo^rra ^ 

^5 *t^?C3 ? 

g 


■*.<?■ foSlfl - *.<? X boo (Tift foft til - \<to (Tig fog 


fofo«flPT OS^C *tfo$ 


<ttb 

wrfo, b fofr3 ^nfos ^rrw^ - booo *r (nftfoSra 

^b-cfcoo " ” * = ^crboo x booo " 


- ^trbooooo ” 

'5TZTT 

<b!<tra - x (nftfofra 

. c^sapp?i = x 2 ^f (nftfote 
.-. Cbl^ pg i a ®II5^ = CWt x *t€foot 

“ x 2 x ^<?o (nftfo&ra 
= ^.(fox 2 CTS fog 
^tijgo, ^.<?ox 2 - ^br^ooooo 
^trbooooo 

^1, X 2 — - ^(tboo 

\<to 

.*. x “ >/bbtf^oo = yj ('»8o)^ 

= \58o C>lftfo^ra 
= \s.8o 

. Cb]<|]6t? r ^ W3 =0.8fo^x 0.8 fo^ 

= bb.(hb 

cbK rro H?mr^?i c^m =8x o.8o fo^ x *.<*■ fo§ 

= 08 ^fol?W 

<m1> = b b .<tb ^fo^ra + os ^ffoUw 

- SG.Q'b 

.*. (^ ^ - 8 <t.<tb x <t = ^‘H.Vo 1>WI I 


: W.Vo I 

| v> ^foj - * ,(ts C>lftfo ^m «£Rt. ^ 4*3 - 8br8o I b v£]^ES ^ 

^^ffol5t?I? 

^rsn«rR g b tfo - ^.<?8 cm fo§ 

O'b ^IT b *l®f » ^.<?8 x o^ c^iftfo^fs * ^b .88 (n? fos 
^b.88-_ 

fo^m - o.ib88 fora 

boo 

.-. b’fSI xb^ = o.^b88 fote x o.&b88 fo^ 


gr, b - *vo^b ^fo^ra 

.-. 8V8o <t«f - .VOfcb^Ob X 8b*8o ” * 808^X^8^80 ” 


ftfSfifpf sffcf® 

“SoS'b.WN? ^fif&ljl 
= soS'b.ir^ <jg ftg (srm) 1 
^ : 808^.1 rAb (m) I 

VS « 

^ 1 b wm - tra i *r^d; w vsi f^fl 

1 

^t*TR g 


b fife 


■v*-i 

b- 


vw v 

■ 7 

tr 




.-. b ^ 


b- Xb* * vj* T 

z' > 

bo<? 




*R ^ I 


Wl<q, b ^R = boooooo <7fg ftg 

= booo f*n>ra [.-. booo *r cts fig = b Rnfa 1 

Avs 

! booo Rlklfl 


if?l ^ 




bo<? x bo<? x botf 


X \J>* X \5* 
b 


* * booo Ru>ls 
booox \s* X \S^ X 


bo<? x botf X bo<? 
*W88 


Rte 




^br.VS 1^ 


too*, Rrc<fa b ^v.vd Rfcra *v Rfcra (srm) 1 

v 1 Wkrm wmrprs 4*rm <\<to 

c^-v£i snm 1 

g 

^.8H = b 

b 


Wo 


*.8^ 

b x S<?o x boo 


*8<* 


“ vsoo.'b <3&3 


' 5 T®^, Rrc*fa ^f«Voi 008 C3&3 I ^5<T : vso8 <3&S I 


Wf 

Age 


if?PT TfS^T^ 

^ A «| m B 4ft ^ «*l B 4* ^ c «* 

Tfsrt^rR : 


A ^ Wi x WBl 
.. B " " ** 

.-. C " " 8x 

x + *x + 8x - bb8 
^T, <\x - bb8 
bb8 

x --— i ww- 


A^WI -Vb'TO 

bb8 X * 
B " " 

bb8 x 8 


8 


- bC 


N 8 ^ 

$m: MrTO, o^T^. 

<\ “ n 

66 I WOT* ^ ^ ^ 1 

g 

*nT?ra ^v£vtr = x 


f4f4<44 5ffcfo 

4&TR <?J>f = 3 X »» 

9 4<*44 ‘'jrt 173)4 444 - (x - 9) 4<s44 

9 ”” Praia ” >• = (3x - 9) ” 

•ftfl^ICa, x-9 + 3x-9 = 66 
41, 4x = 66 + 9 + 9 
41, 4x = 84 



/. 1&f)4 444 - 21 4<!44 

Praia a'taia wi = 2ix3 = 63^3ia 

<?« i 20 a^a <p< <ara ai%a aaa rata <jcaa aataa ’to tt*f %i i 16 
*rat iraa aaa 4i a^a ata Praia atfata aara rara? 
raaiata .■ 

aia afa , ^pga a'^aia aaa = x a^a 

2oaia'p<Praiaaaa%-5(x-20)aaa-(5x-ioo)aaai i 6 

4E4 1&2J4 ^ = 41 4^3 | 

^f^ilw, X + 16 = 41 
■•• x = 41 - 16 = 25 4^4 
•*• 1&34 4^1*1 4?pf - 25 4^4 

20 ^!^^^%= (5x25- 100) ^=(125 -100) ^=25 4^4; 
a^srn?? Praia aaa - (25 + 20 ) w = 45 aaa 

^94 : 45 4^4 I 

<?8 1 Prat ' 9 ^ a^ma aaa >iroat siiwua^i^ Praia aaa <j 
aaiaa s *t«t f^»r 1 rattaa a ^an aaa rara? 
raatara : 

4*14, <J73I4 <\£nR 444 = x 4^4 
f^f4 4&TR 444 - (80 - x) 4^4 
4 4^4 1^ 1G34 444 f^4 = (x - 4) 4^4 
4 4^4 ^ fWR 444 % = (80 - x - 4) 4^4 
3(^4 C4, 

80 - x - 4 = 5(x - 4) 


<34144 1414*54 (fort *lf*fa 


<t\<t 


’ 41, 80 - x - 4 = 5x - 20 

41, - x - 5x = - 20 - 80 + 4 
41, - 6x = - 96 
4T, 6x = 96 

o 

... ■SJC3I4 4^414 444 = 16 4^4 

... f4OT 4^414 444 = (80 - 16) ^ = 64 4^4 

tt , p** aaa ^ Prcrta ana <psia antna «h>l5 J* ' ff3 * aa aaa ara 
Praia ana 'paa antaa fcn»F xca i trawa atfatn ana ara? 

7141414 : 

474 4^,1^4 4^4^ VM 444^4 =x4^4 
" • • 1^14 * * = 5x 

... ^v fe n CT <£314 4^4 = (x + 3) 4^4 
9 1*TOT w = (5x + 3) 

^4 4^4 *TC4 17314 444 4C4 =» (x + 3 +6) TO = (x + 9) 4^4 
» » » PlTO * * - (5x + 3 + 6) TO = (5x + 9) " 

^R4R4, 

f^sT4 444 = 1G44 444 x 3 
41, 5x + 9 = (x + 9) x 3 
5x + 9 = 3x + 27 
5x - 3x = 27 - 9 


41, 

41, 

41, 


2x= 18 
x=^ = 9 


<pga a^am ana = (x + 3) = (9 + 3) as? - 12 aaa 

Praia a^ara aaa = (5x + 3) aw = (5 x 9 + 3) ^ = 48 aaa 

®raa : Praia aaa 48 aaa.icaaaaa i2aaai 

««, PraiaaaalwaaiiCTacTOt 2 ia?acafti ^ aaa raua Praia aaa 

•paw 447:44 
^^414 g 

4T4 4^ , 4^4 TO4 11314 444 1^1 = x 4^4 


(tk'h 


'Qsrr^i dfaffr 


^33 ” ” * » ■ 3x " 

<JnohIci Pma Wl = (3x + 5) 

" 1TO ” - (x + 5) " 

'flol^lw, (3x + 5) - (x + 5) = 21 
<It, 3x + 5- x- 5 = 21 
^T, 2x = 21 

•’• X= 2 L=10 2^ 

.*. wr = ^10^ + 5^J^= 15 

33°v <jvoajlc*i ftm W1 = ^15j + 21^ ^ = 36^^ I 

<t*\\ 4^4lci Wltia era 6 ^ I 10 TO 'STf^ra ^3Pf 

TO C«lCHs ^&IH ‘4TO<1 TO | TOK4 ^rR Wl W? 

*Wl«rR : 

■sn^ro c<iw^ <^h wi = x 

1TO*, <F&IH Wi = (x + 6) TO 

10 TO TO Wl TO = (x + 6 + 10) TO » (x + 16) TO 

“Pollies, x + 16 = 2x 
^T, x-2x = - 16 
^T, — x = — 16 
/. x = 16 

^?PT •- 16 

^P#fRWi = (16 + 6) TO 3T 22 TO I 
: ^pwi 22 TO »«lCTOIWf 16 TO I 

(tV I 20 TO PtTO ^?T>t <p3S TO>1<T f^T I 4 TO TO f^5t?f 

toi tpas TOTO to i vstcto ^srtH wi w? 

^rt<R : 

TO 20 TO SfTFt ^£33 Wi f^T = x TO I 
” ” ” Pfl5T?J ” ” = 4x <3^1 I 

1C33 WT » (x + 20) TO I 
«WPtTO Wi = (4x + 20) TO 
4 TO ^ 1G33 Wi TO = (x + 20 + 4) TO = (x + 24) TO 


<3<TT^ ftPfv£rH c^ptD ’tP® 

4^4 TO ^ P^ 1 ^ TO “ (4x + 20 + 4) TO = (4x + 24) TO 
4x + 24 = 2(x + 24) 

<H, 4x + 24 = 2x + 48 
41, 4x - 2x = 48 - 24 
4T, 2x = 24 



1J33 W1 = x + 20 = 12 + 20 = 32 TO 
'<^TO Pt®m W1 - 4x + 20 = 4. 12 + 20 = 48 + 20 = 68 TOI 1 
Ans. Pm 68 TO ^ 13 32 TO I 

rtl ftrera ^rm ^ ^ 1?ra *** 
ton ^ £ fto low to** fttf xw i Pw* 

TfSHTO : 

TO ^ 1TO <*1^ " xTO 

f^5T?J <^TO 444 = 4x "TO I 

8TO TO 1^34 44144 4^ TO « (x + 8x3) = (x + 24)TO 
g - « » • • ” = (4x + 8)3^ 

4x + 8 = 2(x + 24) 

3t, 4x + 8 = 2x + 48 
^1, 4x - 2x = 48 - 8 
3T, 2x = 40 



^sTO » (4 X 20) ^ = 80 ^ I 
^ : Pr©ra W1 80 I 

*0, 

6 "4^1 C^Pf ^ I '©lew ^?P1 ? 

>fsn«TR : 

TO 1C3^ 4^'R - x 3^3 

Pi^ra ” ” = (90 -x) 

<JX3^ 33P1 ftflp TO 4*\*\ TO “ 2x 

»T^TO, 2x-(90-x)^ =6 
^T, 2x - 90 + x = 6 
^t. 3x = 90 + 6 


'G3f‘4>«1 fafa^a 5ffe^5 


<3<l1 < P 4 1 fafa^a af*ft5 


e*tr 


at, 3x = 96 
96 


x = y = 32 


*$$$ ^ « 32 a^a 

fTO?f Wi = (90 - 32) = 58 a^a I 

** I f*reta aaa <p*a aarea foa^fi a*a *» ftonr aaa ra 
aarea * 15 1 f*reta av£ata aaa ^5 are ? 
aaiata : fa$ta ^v&iH aaa = x 

<J£3ja atfall Wl = - 


aSfare, x + b* 


■ *(*♦>*) 
VS 



<+ b* 


“ - b* 

V!) 


*x 


'+ *8 


.*. x = vs*b 
$^a : vsfc a^t | 

4.^1 Pnst « « <para *rc«m toi « ^ ^ w 

i ama aaa \3o w are f^rera aaa w? 

5nrt * rm = Proi « o izara TO’ra wia« ^para ??n?ra 'mw (>- 

X 8) = 4j <1^<3 Caf*t | 

•’• fWa aaa aiVolfl a$a (2? fre \b a^a caf*f I 
.*. Wl (\So + fc) a^a = v^ a^a | 

^<T : o\b a^a | 

J>«l ^C«n^OT5l8^gsl C^ltl 6^ -lilWlfilTO 5^54^3 
*re, Cataa WsrR aaa w? 

TO«rR : #,OT^^P| x <^3 

i na w ” (x + 18) ” 

6 a^a aa CTOa Wi *re (x + 6) 

6 ” ” ’5ITOT ” ” (x + 18 + 6)” 

^Woo, x + 6 + x + 24 = 54 

Or, 2x = 54 - 30 

o 24 

Or, x =y 

••• x=12^l 


e*b 


.-. (^OT a&TH aaa 12 a$3 I 
v^a : 12 ^ I 

Pfs5t 's Ftt <psia aacaa aret « Fm <paia ^ wr*t * 
Caftl 

^tfint ^ + 8 ^pai^ <acaa aaf^ ^51 + 8 *£213 aataa ™ £ x * 
= bo <3*3 C<Fl ! 

•. 'STTOT W1 f5^t WTO bo <\W aa 

areta wi = teo - bo) aaa »eo aaa 

$^a : <?o I 

m | ^ ^ f5^m ^hpt f^r <t 5«t, 

<jc3rj <?jc^ra vs 1*1 1 ww f^5t « iraj?! wi w ? 

^ ^ ^ ^ia?j wi x ^ f5ro ^ - <t\ ^ i 
.-. aspire, <tx + 'b = vs(x + vb) 

^T, (fx + 'b = \Sx + bV 
^t, ^x - b^ 

^t, x “ 'b 

.-. ^TH WI - Ob + 'b ) ^= b^ WI 
faOT Wi = (^x(? + 'b)^ = v5^?I^ 

: fa^T O'b , ^j3 b ^ I 

bb i ar% "sft era ^ra<i ^ 'sftfi <*w c^oti 

raia i ra a^ cra^ wi ra b ^ i & ar%a a^rra aaa 

a^s a^?i? 

amma : craa a^na aaa x a^a aca areta aaa 8x a^a 
asjare, x + 8 = b^ 
ai, x = v 

. a^ara aaa = (v x 8) a^a = a^a 
. f^rera a^ara aaa = (vs* + o) a^a = o<? aaa 
^>sa : ^ ai%a a^ara aaa a^a i 

b^ i f^ret « <paia a^ara aarea ^are b % * ^a* s b<? aaa aa maa 
aarea ^are b * s £ ata i ^rcaa a^ata aaa w ? 

autara : fasra a^ata aaa ba ^a^ a^ara ana *a are 
b<? aaa aa f^reia aaa ba + be 
be aaa aa <! irea ana *a + be 
srsjare, (ba + be) x e - (*a + be) x b* 
at sea + ^e - *sa + bvo 






'G«3l<P i 1 PpHa CD^fD *tf*ra 


^Sb 


at a = <t 

.*. Praia <?\o^M = (c & X (?) a^a = 8<? a?>a ^a* 

^p3I?[ <?J > 1 ^ X <t “ bo <^tf 
$®a : Prat 8<t a^t vW^JjZf bo a^a I 
bbr | Pt^t 'Q ^JZZa a?JZaa aaPfr 50 a^a, WT <p3ia a?Pl Pl^la 
a«C*1* aata 3.C4 raaa aac>*ia aaffc $Z< 102 a^a 1 'JZvffa 
a?Pf ara? 

>t^t*TR : afa, ^JZZia <1^H a?Pl = x 4^4 

.-. Praia aaa = ( 50 -x) a^a 

<rawlC*1 Praia W1 C<f*f (50 - x - x) = 50 - 2x 

/. "ftfl^fZa, 

x + 50 - 2x + (50 - x) + 50 - 2x = 102 

al, x = 12 a^a 
$^a : 12 a^a I 

^ I atat « CTOT< T 44C>14 cm«t?p5T 8vs a^a I 8 a^a ^TfZ*t atata a?Pl 
44(^4 'b flft P«T | <fal « CaZM a?PT ara ? 

^ratata : afa, 8 a^a ^nza eras x 

8 ” ” aiaf4 ” x x *b - vbx 

av£*j|(>1 G^Caa <4^ (x + 8) a^ 

” afata ” ('bx + 8) ” 

^M(.v, x + 8 + vi>x+8-8vsa^a 
at, <U = (8vs - V) a^4 
o<? 

at, x = — 4^a 
*\ 



caza* 


^*j« 4£3, ^ + bo + ^ + bo “ VS 
^ = VS 

^ ya 5 “ V8 - *o = ^8 
^8 

<J(. 45 = — = br a^4 

/#4T^ Praia W!(W+io)W-«fXlr + bo) a^a= fro a*3 
<jsua wi ra^ + bo) asa - (o x v + bo ) a^a = \s8 a^a 
bo a^iaia Praia a?w aca (eo + bo) a^a - 'jjoa^a 
^ bo " ” <jzaa ” ” {vs + bo) aaa * 88 aaa 
Prat <3 ^caia aacaa ^ara aza ^o $ 88 = be $ bb 
$«a : be s bb i 

Pram a^ata aaa <jzaia atfata awra f^a *p <w s bo a<?aa aza 
ra^ta aaa <2zsia aazaa ft^a aza i Praia a^ata aaa a^>? 

|at«rp4 : avsaiza < 3Z3ia aaa a 

” Praia ” a x vo = oa 

bo aaa aa Prat « ^zaa aaa aca raa + bo) o (a + bo) 
asprcra, oa + bo = a(a + bo) 
at, vsa + bo = ^a + ao 
at, a = bo 

Praia aaa = oa - (bo x ^) aaa =» oo aaa i 
; &^a : Praia aaa vo aaa i 


>. 


x = e aaa i 

.-. a^arca Praia aaa ra x + 8) aaa -^xe + 8) aaa - vs aaa 
asana *• x+8 = e + 8«& 

^ea : Praia aaa os aaa ^ aaxia aaa aaa i 
\o i Prat « ^[zaa a#ata aacaa aaffc ir8 aaa i aa aaa <jz^ rarcaa aazaa 1 
^jara e s vs ataza, bo (aa) a^a aa ^ ^ara aza? 
tatata ; 

afa , b o a^a Prat 'o azsia aaa ea <3 vsa 
a^aica Prat 'g ^zaa aaa ea + io *9 \sa + b o 


^ Praia a^ata aaa ^jzaa aaraa %a^a i e aaa ^riza Praia aaa ‘‘jzaia 
4azaa 8 flp ftai Prat « ^zaa a^ata aaa w aaa ? 

*rfa, tpia wi - ^ 

Praia ” = a x \s = vsa 
<t a^a 'snza a^ia aaa Pa - (a - e) a^a 
e ” » Praia •• ” - (vsa - e) •• 
a^jatra, vsa - e - 8(a - e) 
at, vsa - e » sa - ^o 




< 20 * 




^T, - <P = - bC 
^r, ^ - be ^ 

.*. ^WW ^BPT ■ bff 

oQ^l, f*F5T3 = (b<? X O) = 8(2” 

S'Sd : fast 8<t < 23I b<2 I 

<\v 3 | f^R v» 1 $C*li 3 ‘j^'SM 4CA (RTTt *t^ ** bb- 

^S«M<3 I *1<3Cl>C$I C^ft> ^HfPT — | 

^nrt^TR : b" 5 ! + *TI < 3 * 3^53 ^R> = 88 < 3^*1 

*?J ” + V 3 ?J ” ” ” - Vb ” 

OH ” + b^ ” ” " = vs* ” 

(* + * + *) = b 'ST^CM R5lR> = b b* <i^?3 

bb* 

(b + b + b) = VS ” ” " *“■“ ” 

* 

= (tb <l«y3 1 

fts»1 Ol*C*J<3 <3^0^155 ^R* = (tb <3^13 

b^ vSf^ + *U vi)Rt<J <3 <^^<1 ^R> = 88 < 3^53 

.-. &$ oRt?J<3 <3*3*1 = b* <^<3 1 

£^<3 : b* 


<^ar*i1^rm 

Area & Measurement 


jljuTijci vsnc«iioHf : 

= 'OMj x OT (TOTOH) 

- * (frtfj + m) 

<^k^c3?i c* i ?(ii< 3 >8 i = ^15 x <r|, 

<1*fr J Ft3I?J <#3fat - yi?I <H§.*3 C*Tt , W w ’l " 8 a [a ■ <3l$.?3 
>T*j<*l*te*d ^ x ^wt 

hd ftSra = (boo x boo) ^f <?r.ft. = bo° M <R.ft. 

1 ^^ ^c«iiR’Dii!| = bo* ^fRbl*i 

llfa? - <t Mm 
= bfcoo Mm 

for = *0 <prit 

= vo Mm 

} = *.<2k M foFifftSta 

^ %srrt 4 p f?x RR>^ &&&?$ 2 

- boo - b 0000 M <? r. ft. 

= b M CSV T ft. - boo ^f ft. 
b 88 
b M 

8 lr 8 Mm (b ^ ^) 

8V80 Mm = bo Mfcst^ 

^80 13'^Ri 

<t 

)>b ^t>TO * Vo ^f»tW 
■^o '*&! = b'boo 
8 b- 8 o “ 0 fM\ V 




<?\D8 

'Q^T^l <fr5f& nfas 

b 

= b'boo = b fan (b #t - so m) i 

b (3&a 

= bo.ooo^^Wra » ^.8^ = boo 4T13 

b ^iftt>i3 

= boooo ^ CT. ft. - bo.S'b = b.bi5><?is> <J*m 

b 

=* o.Vv^ ‘^ft'Sld = a 

b 

= 8V8o ^f*fSr =° 8o8S 

b ^ 

= boo ‘^Ift'kld 

b fan 

= bool r ^^ftte = b'boo 1 


tai5Bf-wcai?i cwi - ~x^x &&& i 



h 


b ^<p<£ 


CT ^?ft = b = h <£&*, TO 

xbxh^ I 

^c^t^ft ftrgsf-crora : 



B b 

ww ^t fi^wa wto totoj to 4*n>t* ^ft <?n 

Qj^cefd v5r>^>I fatf*t <PCri I 

^5?n°s, fti^-c^uw cw*i 

- WTO <I^OT ^‘TWTS I 
<3T®^ ; f^3j Pic^Rvo ^TSJI^T^t CWI 

» -xbxc^ 


5X*t j 




^srf^TO cro*p»t 


A 



fK3I ABC *1^TO 1 

4t R|$Wa l>ft BC = a 4TO* | 
AB = AC = b I 

AD = h (AD 1 BC). 


frjlfilfo a ^ I W l OT t ^5 TOifl Wtft BD = 



^ ^’I’fTiTO 2TCTO 


ad* = ab*-bd* 

?3^jfth* = b*-(*)* = b* — J = 


8 b* — a* 


8 


/ 8b* - a* V 8b* " a * 

^• h= 'V — r“ = r~ 

^5viR abc ?raftTO 

- - x 'gft x S'&'Sl 


<5F54BI ABC7Prf^mf3f5«- | ^ 3 Rl C^3PW M >«CT) 
- ^ x 'gft x 5^1 
b V 8 b* -a* 


-xax — 


= -x V 8b * - a * 

8 




(twb 


'GTO*! ftftiiPI (frsrS «tf 

R}^s?-C*l»6i)<* C^FajTOT : 

A 



fi>Gfi, ABC ^4fD ?m\l Q^er | 

AB = BC = AC = a 4TO 

BC ^ICTO $WT AD = h 4TO, (AD 1 BC). 

wiftfro* ®iic*iihi to$ sttoi wrft, 

BD = DC = - 
* 

AD* = AB* - BD* 


^TOK, h* = a*-(-)* = a*-- = — 

V 8 8 


<3^, h = 


Oa* x a 


ABC faifer-CTOM CW! (^f 


'G'STTO (toft 




'jj^cto t^r ‘^rp Wn wr^rf toc*i Rcmj ^FD srcro <Ka 
^,J 3 ^ ‘ p tTOTn TO s 

f3J^Br-tf*WW C^PI f^f 

= Vs(s - a)(s - b)(s - c) 

C*T , TOT , a, b, c 41$. f'&Hftd £i^u I 

^s = a + b + c (f3TjSjCTO ^llsi^l) I 
^s = a + b + c 

. s = a * b + - C 1 a s = 

* 

ft ?rTOt*ft fa'SJwM f^Hffr ^T$ a, b, c TO ^i*IC^I^ft 

Qj§cto c*»ii«h ft 4 ff l 

TOTO S 43 ^ 0)$'CTO t^T ^Tp CTO<PTO 43 *11531*11 TO TO I 

kS^cerd *lfi3)*ilt4 2s TOT 2T^PT*t TOT TO I 

TO 3 $ 3 , A ABC-TO BC = a, CA = b TO* AB = c. A CTO 

BC43 'QTO AD TO ST5TO ^ I 

TOT 4>f4 , BD = x, '©tec 4 ! , CD = a - x. 

AABD « A ACD CTO *f$, 
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(i) C^PHPP 4 = ab 4 *t 44 ><P 

(ii) 4 fPbn = 2 (a + b) 44 * 4 * 
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^t, i^X = }8<?^o + Ob 
nt, i^x = *8C<hb 
.*. X = *T5? 

3T^t <Jltn Wlcta frfsft = — b = ^ 

" 8 X **o<* = 8^^ *ra 
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^5^, WfJ = vs^s fttoj 
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fll’^ofalC'l 2fC^5J?pft <lafa frftj = (x — V) ft. 
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b 


Rfcra 


koooooo 


(tooo 

it >000000 X b 




tfooo 

■ bvoo RiRiG 
bVoo 


'bo 


VJ^I - \5o ^'Gl I 




vGySEJ : * vso ^1 1 

f^ ^tp ftrfr bv, c^s, * vso Rft? 
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<t 8 <\ 
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/. bbS ” - bo.8V x bbS * 
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^ ’fm = iffoo X — = Otfo ^T<Pt 

\5o 

v5 

*t *fT?I - iffoo X — ^PT = itfo 15141 
vso 

v?«?I 8 ^ iooo "BW, ^ Otfo 1?Wt, ’I i<?o Br^t I 
ib-l tfo ’RPTt *IH*1M <foft '35J3T?T TO l\rA<t I CTO d^lWil 

■gjgt ^sfB 

WTO 8 

^ •'TOra (?ofB ^T ^TO 5 ^ TO ^ = X Co - lk.<to I 

^ (to TORI ^gt TORI C#t , TR’t = "TOT - : TOT = (t.W tTOl = 

<t°i(t TOH I 

^<pf& ao orito ^gi TOrra ^gr 'sicto «to - \<t) tot ^ toti 

C^II 


'G3133 f3f343 <$3T& 


^43 , do 33313 5i]l3 3*3H = ft = ^oft 

.-. 33313 ^gt3 3*311 = (do - *\!>)ft 31 ^3f& I 

$^3 S do 33313 ^vsft, 33313 ^<lft | 


^Sl: 

*lft, 

do 33*il3 "5513 3*3J1 x ft 
.*. ±d ” ” ” (do — x) ft> I 


3?JTO, 


do X x $d(do - x) 
+ 

boo boo 

dox + b*?o - \dx 
boo 


= btr.*<? 

)VAd 


=> $idx - d<\ d 
d°id 

=>X " 

= 

.*. do 33313 ^jgi xffc ■ ft 43* 

^ 33313 ^gi (do - x) fi> i 

- (do - *vs) " - ^ ft I 

$^ 3 : do 33313 ^gr ft 43* 

V 33313 ^gf *3 ft i 

I 4^ Slf'bf^w b b 3$1 ^C3 f^5Tl b I «i 1 1«1 b V fttH C3 

3t$3 f^srt bHic'o 3TC3 i 43*$ C3t3 ^ 3$1 f?ftn 

8 do 3l$3 l^»l oMlc'® ^2TT?T ~^S ftT3 3Hc3 ? 

«TR 8 

bb 3fti <K3 bi*iit*i bbiro 3T$3 313 = bv f^3 
” b ” ■ * " • ” " = bv X bb ” 

_ 2L}±» 

b b birtro 

bv x bb 


“bib i^vsSovs 




faft43 3Pte 


d8o 


bv X bb X d8o 


b*Vo X « 

= bf33 

$53 8 blfal 

^ ol ^r*m^3 *rt3 3fto*3 *rc*wt bfc% C3f*t ^ *rt?r 
vsrra ww 3^*31 w 3*3? 

5rsrr*rm 8 

5t3 3*f3,3!3*t3*3' 5 fni = boo $3*11 

3*r*m?i3 - boo + boo $3*ra b^% = (boo + bfe) $3*i 

= bb'b $3>l I 

m 3*m33 mi bb'b^rn mrm 3*3 - (bb'b - boo) $3*t 
= b*) $3*T 


— $3*1 
bbb 

bb X boo 


$3*1 


bvs.^$3*l 

$53 8 bO.V% 3*3 I 

c^, Tttvn *sm ** sh tsita® ^«rss*t s * «r 

^ftrt«f ^TO5 <iwtoi ii sr ’iW’R* 

Qft^S j $55 Pl3C3 1 f^3*3t ^*5^5 (^F 5 ! 3*^3? 

55t«rm 8 

*im 3*13 <?^% 43**1 ftc® 313 3*13 8^% 43* $53 f330I 313 3*C3 

b3% I 

$55 f33C3 b<l% 3TC3 ^ t*I3to 313 3*C3 = «?^% - ^%) “ 

„ . » » » ^t^5T5 * ” - (8*% “ i3%) - 

?j^3fcf33£3 43*$55f3315 3133*^3 = 0^% + ^<?% + b3% - 33% 

.-. $55 fW3 C53 3*t3 - (boo% - 33%) = *X% 

.-. 3^' , *3l (TF3 3>C3 I 

$55 : $$7o C?F3 3*C3 I 


<?bo 


'Q«JI4 4 1 ctr§T5 


JWi Pc<?vs| c^vslc<p bo% nSm c*RI TO ton ^5fJ 

’from w tor ^srto ^*r <?r *rronr *o tot err® <^ 

TOtn? 

*tntnm ? 

WOT <pfn 3 s ?! = boo Ul4l 

*fvsWf ^o tol *TTff5 ton ^1 = (boo + ^o) = b^o tot 

TOfS ioo tot tofto ton ^ij ^ v> 0 % <$>tolH ton^flJ = ioo ^ 

- bo T>F$I = bo itof I 

bo tot tofliflj ^t tom^*1J = boo tot 

. b » » , „ _ *oo . 

bo 

w - m „ ioo X Uo 

.\ b^O ” " * ” » 


-tot 


.”. 35?r^TJ boo tom 'Jttof tom ^IJ 


800 

= Itol - boo toT 
vs 


boo b 

* Wf = vsvs~ I 
VS \3 


.*. <Sfto to>?J TJ9|J = 0^-% 

\S 


: vSO-% I 
VS 

VS I vii^ffc gnj Mros! b o tot ^CVS ton nmt ^ | g^jffr ^ <? to 
^sfPr^ ton ^nt ^ to^ "front bo tot *tts ^51 gtofi 
^n^u w? 
rnntnm s 

nt*i ^fn, 3s?I^TJ = boo ton 
*rronr bo toT *%P>cvs fton^ = boo - bo = bo tor 
TOtn "front bo tor mss tomsjni = boo + bo - bbo tor 
«rto tomsjnj = bbo tor - bo tor - *0 tor 




'G3t < ? 9 i RiPi^m *tf*tva 


^o tor topn^nj = boo ton 

. „ boo _ 


*0 

boo X <t 


= \<t tor 1 


. to*fn fron^nj = tor 1 


tor 1 

^8 1 vbo tom c^cniPn « cfciiic^m toft'm oi^-Hivs <\ s vs 1 £ toft«t ^rtn 
w torn c’Ttto whiw «r*i5tw vs s s "s^cn? 

?mt«rR ! 

cnnmtto § CfajH = s 8 VO 
s^ftcro cnt’ftFf - f + vs - bo 

ibo 1*1. x 1 
bo 

vbo to X vs 


. C < PCSllPlC*1fl v ttol e t = 


1 8* torn 


C^UalC*!*! 


bo 


= bb- Plto 


nc*i toftn ‘n 5 ’ ^rto C'idah fn^iwi ^ 1 v4>i^c*i c^cjiwn 9 rfnnr e t 

- (bir + ^) ton 1 
*r£r«3>itM 8^ « (bb- + ^) = vs ? <\ 

8^ vs 

bb- + ^ 31 <\ 

nt, (bb- + x vs = 8^ x <* 
nT, <2-8 + vsns - *b8 
nr, vsns = *b8 - <ts 
nr, vsn 5 = ^80 

±80 

.'. n 5 = b-O 

VS 

$vsn s b-o tom 1 

’front b b to *rtf*r f^rto b ton vatosn to«i f % *rtft tor® vs 
ton vyPivu cnHH ^*r 1 n^pr f^njc®t ^ttf^n H'vft^ni ^tn ^vs f 

^nrtnH 1 

3nn tofcf boo torn *nto ’ftotf = bb tom 


*<?i 






fafaiiPI C&3ft *tf 


fasSfa fajfCa boo 


*\ fatln 


boo 

„ „ » » „ *» x « 

boo 

Wit (b + vd) fatld at 8 fatln Ricjc e t atfaa afaaW 
=— 1 atia + — fatta -— fatta 1 

5 00 bOO boo 


W>m = 


■ fatta I 


^®aR 8 fab 1*1 fas^t atfaa afaafa = — fatta 


o* 

boo 

O* 


boo 


boo X 8 
O* X boo 


: b - fatln I 


* V%l 




t 


boo X 8 

.-. 1¥?i atfaa afaam 

: \r% I 

4<plt a^ ■*Tn^2f v- fatln ^ WtC^ <£iat, vs faltln « <? fait In at*ft ala 
^ti atf*i atai 'Siitt?, 1 ansfacat facn \r fait in T$ae^ aam 
W*$*\ 

■WUH s 

ww <pfn, v faticnn ana = m 

© * * " = *r 

^a* a n * w - ‘«r 

‘a’ atU cata 5 ‘■’T *1131 atat T^nln ^ Wia faTO *1 ‘‘Tizai M*lCO «fTfas I ‘«f <TKIJ ^ 

aara to ‘a* area b fatta *i*i ama i ®i*c*i m <rrcai ama - b- fatta - (o + o) ■ 
* fatra 1 aTO *t arcaia a fatta ^a m area gi*ic«i a* arcai ^ea - (* + <t) fatta at 1 
fatta 1 *i areata b fatta a* *’T areat caea a to* tot m atg « fatta sja wca 
a ateai ai^cn = ^ fatln - o fatln = 8 fatln I 
aTO , a 'ilea 'jc^n b fatln aat, aenn o fatln aTat 8 fatln aro i a'olcn v 
^aea aata sjstea '5t*t aat am i 

i $a%?ms a«tm bo Owl fait ia a^ cafara a«tra b<? Owfaitia 
aa^ aa^ >btr c<^ areTTRt ^ i bo tt <o 

faifactn 'aaa amt wfaia b tt <to farfaicta mam i m^ei 

^sata ^wa ^n^ *pa Owifaitin ? 

mrntmrm ? 

»ic*i mfa ‘m’ tm man tocn msaHT ; 5C ff n 


«?nam fafaam dfat ^tOs a* 

^viOin wg man mrc*t - (boti ^o farfalt) - as 

= bo — - as m<ti = (— - as) i 

\j»o O 

wfatna maa ntpt - O tt (to faifait) - as a^tt 

a«tr - as a«ti - ( as) a«tt i 


\\r\ 


= s>- 


■ ( aixbo fas.fa. 

o 

. ( — - boas) fas .fa. 


cafaa ^ 'aiOam asro = ( ^ - a*) x b<? fas .fa. 


. ( cs> x - - b<?as) 


. (~ b<?as) ’ 


x Obo 

a'siyiita — 


boas = — - b<ras 
obo 

at, - boas + b<?as - — ■ - — 


vva - o^o 


at, <?as - 


at, <?ap = — 


^ ob <fo 

■gssak, taf^an^a maa arc 5 ! - — - — 


a«tT - - a$r 

o 

. b(f 0.0. 


- a^tr 


a^&Taara - bo O.fa. x - 

farc^fa sja^ = b(? O. fa. 
v^ga : b<? faswifatia i 

^srmata bo,ooo tm 'spna 3jasft ft. f%. cat i^ca c atft b o% 
atrs nfapea sa asrc^ farasa asaai aOas <jaata bo% ?f^w cal^ 

^aatata a s tc a . fa^a asaa, *aa a»c°i ^aatata aa> ttat ®tm at aa? 

aataia 8 

bo % ate®, ^ 

boo tm asa^ai aea ^ratata faasa ^ai = bbo tm 




<?b<? 


'3^T^T cfrsrS 5tfef^5 


.\ b 

.'. boooo 


_ bb ,000 T>imT I 

mMla, bo% mfew 
boo timi am^ topjmj = (boo - bo) Tfimi = bo t>rmt 



bbooo ” 


• b ,boo Uimi I 


ftol mam TO OTC WTTS - bb.oootTmi - bo, 000 frmT 
= b ,000 TfTmt I 

f^PTHm am maF5 Olft *1^5 - b 0,000 to - b.boo to - boo to 1 
•’. CTTB ’Tf'S - b ,000 fclml + boo frfmi = bboo UimT I 
$'Sfl : bboo iMmi I 

> 1 crntm Jiftrn b b a«Ci scm 8 f^rc^r fo.ft. *ro mfeam ^ | 

frrfam \ r ^ Km W fto Pi 8 (to fo.ft. *W mftosi wca ? 

mmR .- 

frfto bb V&t K®1 \<\<t fm.ft. *W am - 8 to 

" > ” ” " ” ’ ’ - 8Xbbfe 

„ 8 X bb 


8 X bb 




*\<t X tr 
8 X bb X 


to 


- to - b to I 

w XV m 

m^54a, toa b 1 
: b> tto I 

0 1 4m«R mms c*ftmHnm cmmtcm b ftorcrm gram b<?o arm gar 
cam 1 ca cm^st if carmraamaa toft cacm ftonarm gaT cmca, <m 
mm ftonarm fom? 

STt«TR % 

booo amm itm = (booo - b<?o) aim = <to arm 


^000 * * - — — = b*<?o aim 

m^s^a, to* imi* gfaaw ” b^<?o arm = — — cm.%. ■» b.^<? cm.f^. 
is^sa : b.^<? cmfw 1 

^ b 8 cm% m«*ii*<(ft boff c^f'Q«»(.*ifl ’Ttfaa'Wtftvft ^a.^Kabb^cmfet 

tiftawiffo maimm^cmfaammtagfca mHKa ? 

aamra s 

bo<? cmfm <miR|\s = bs cm% maam 


.*. b 


.-. bbe 


bo<? 

_ b8 X *b<? 
boff 


cvfa = b^ cmt% 


mawm, toa wra < 3 ®r - b** cmfw 1 

&8H s b** Cmf®r I 

«* 1 broo 1»t^m « amcs b^o tot mm *a, ^sta 4m$ to 8<?o tom 

8 a^c* aas mm s,ca ? 

JWtJfH : 

1 roo t>rmm vo a^c* “ b^o rftmf mra ^?i 1 

V » - i^O „ 

b '® “^ 

. _ , i^o 


broo X <0 
b^O X 8 Co > 


■ = bo trimr mm 1 


broo X « 

m®m?, tof?i mm bo frmr 1 
: bo tTPPT 1 

w mto mrpm «ri < 4$ *rc^ f^rc?rf»f m<rt <m, 4m 

mm mtm m?rtm mrcm m»m ioo frrmt 4mft> or6?rt 1 bo 
mtm mam *m cm ^cm mteam ^rm mtmmt rnmrn mtcm ^ 4mfl> 
cmm?rt 1 a%flm '^mr mm ? 

? 




< 331^*1 *tft 5 


I 


b _ ^ > ^o 

- ?R ^TW wni ?F 5 ? TOJ? - «Wt — 
o * * o N o 


1>I4I V 1I$<1< I ft^J vST^ 

1>V$\ ?t (TfGTO ?%? ?lft Wf (b - -) ?T - W OTQTTT ^C*Tf I 
* o o 

^5^T°s ?ft? ^C«1Jtq * ^ TfasT I 

^ *\oo X \» s_ 

/. * " b (TOR ) " = vtfo Sm I 

* O X $ 

*^ 54 ? ftc*f? >c| 1 vt ><5 ' 3 )[®TJ - vstfo ^\ I 
: v5tfo 1>ftt I 

V98 I ffft ^ bft ^TTOT? "TO ^\3Voo frf^t; 'STOT? 8ft ^ 

^Rc«1S Wt? ^,b\3<?0 I <P$ft ^Hc«R R? vsft »llc^5J TOH? 

TORR : 

8ft ^ + *lft 'TO = ^bvstfo IjI^I (b) 

dft ^ + 'bft TOc° 1 ?J "TO = ^\SVoo tm (^) 

(b) RC 5 * <t <W (*) 8 TOT *TT$, 

*oft ^ + 'Stfft "TO! “ b o'b^^o 1>I4I 

*oft ^ + ^8ft R? = kC^oo 1>I<£I 

[l^C^ll^t <PW )8 b bft TO™ TOf = b btftfo 1>I41 
bbtftfo 

.*. b ” ” ” = — — — uRsf “ botfo GI4»( 

/• 'b " " = bo<?o X b Bl4»l= 'bOoo t>f<£l 

(^) *R CTOs \jjft TOW5J TO TOt ftc? 

ffft *t?J? TO * (^vSVoo — bOoo) = b^(?oo t>f?PI 
b^tfoo . 


bft 


ftm 


.*. oft ” ” = vstfoo X V5 ^1 

, b o(?o Sm? ■ p tr > Q'?n ^r?i = bft 

b 

boffo 

b X botfoo 


botfoo 


botfo 


vstfoo ^PPT 
* botfoo t>TOt I 


b oft RTO I 


van 


O b ofi; TOC^RI TO I 1 . 

t> 1 c*ifi c^f^r S t> 1^1 ^*R C^H ^ff^TRR 7 Tt* < 5 Tf^s v}<qi> \a^o 

ft^ 5 r b- frrvt w? ^ ^ 8 °" 

fcm I TOIRT ^ TOSTR, blc«i^ ^T*R bt^t 

*rf^tGi?r >n^ 5 tf^ to? 

TOtTO S 


< 3 <n^i ^tf «t® 


<?*<* 

[•" "”5TP!3 ^CTO >TO^T^5Tft^ *ITO?J TO^^TOI 

b . ^ = v> ^ — <\ = o.^<? i 

sif% b Ui^i y*w ’trtc^ = <8oc — v<\o) toft= v^e ^pt i 

" - o.^ " ” w w ” ”= V<£ X AQ 

* V.^ ^ 1^1 1 

^ 5 ^ f ^ » OSo + V.S<? - vD^V.H^ I 

: V'Wr.W ^ I 

-^j% $<to C^X’t TO I 

^RTTO 2lf^ bo 'ST^ <? ftPrt» ^ Q ^ s ^ I Vo 

f^s. ft. *f«r CTO ^t? W TO? TOC? ? 


tfStTO : 

TO?T Wtf? 

Vo ft. ft. - Vo X booo ft&t? I 

CTOf^ *<to ft^T? TO b PiPrcU 


” Vo X booo ” 


b X Vo X iooo 
^<fo 


ftftt^ ?T , vs^o ftftc^ 


c^i i ^ l k ^ c?m wrrro «rcr to «nro ( ~ - b) to ?t ^ to ; 

Vo ft .ft. TO? (TOTOS C’flTO m?s CTOt ?TO w To ?T I 
Tjsaft, cto wro to? to ^ x e ftftU ?r ^ ftftS i 
^T5ifl?,ftc4?J c?t5to? = (vs^o + va?) ftW - 0<?(f ftftft | 

= <? ?dn act ftftf^ i 


^®? : a (?< 2 - ftft 5 I 

««u ?ft bvsft CTO^t? ^5TT ^oft VTO TOR, boft *t$? 

C5^t? y^J ? TOR, tfffr CSv^t? b (?ft? ^tTOT? ^CTO TOR vff?* 

^tTOT? '3J 5 TJ \ 3 ,Coo 1>Rt ??, ^C? bft CTO^t? 

'^t?R : 

^TTO? ^8 ^oo 


OCoo x b<? j_ ^ . , 

/# ” wi,, ^<?o W! I 

ft^ , btfft ^tTOl? ^CTO TOR d ft Covbf? ^1 1 






^$SR <?fi> 6 OTS ^®TI ^\b^<?o T>TRT 




X *S> w 

^ Sm = 

a 

ft? 0®&\3 ?{FTJS RRR boft *I$S ^TT I 
boffr *T^S "^U b'O'Stfoo t>RFT 

.*. b w " — - 

bo 

iobffoo X ^o w 

.-. *o ” * 5 ro 

bo 

* ^vsooo tJT^T I 

ft? ^ ^TTS RRR boffc (RUSTS TRj | 

^5Sft bvsffr (RT^STS ^TJ *<toooo TjTSR 

v » „ *^000 w w 

^ bm = ^booo i 


bO'W’OO 1>fRI I 


bv 3 

• ^b ,000 t>mT 1 


\ 3 H 


^ 4 S, bft (RUSTS > 

^b ,000 t>T^T I 

(Rf^tS Rff^S 7 fUlC«in FTPtS ’fftft vs ftfcTS, ft^TS FtmtS 
8 ft^TS I *ftf^fk W *W C«TW RTRWS Ftmt CRAFTS FRT RTCW io0 
RTS CSft ^STS ? 

RRtRR 2 


r nftfl 


RRCRSFms Rtsfa \s ft&TS 4SI fa^TS FTRTS *tfsfa 8 ftt?TS I 
STRST *TT$, O <3 8 4S R. RT. ^ = b* 

^®st^ b* ftfrs srftsR wcr rrchs 5m cwss 5m )> <m 
(Rf*T ^JCS I 

<srfK, 

b RTS csf*f ^StS b^ft&TS RSIR 
.*. boo ,,,, ,, b^ x boo ,, ,, 

* b^oo ft^TS <p<5c°1 
“ b.^ ftMft&TS I 
$*S 2 b.*ft. ft. 



7 T?r*fN 5 ?r«f 

Simplification of Algebra 

^TtTO^ ^TTOT^t : 

❖ fel '5’JT^ wr« <p f^ e t^5 ^^5 3£3 | 

❖ (),{},[] to to ^ i 

❖ to (+) toto *p (x) toto cto-%toto to » 3 *tj i 

TO7TO5 '*& P TO*. Q ^tf*t 3$, \STO ^ C *\ s ^troR#?J v5*ft?*t ?»i 

^ I P-^ 5 ^ (numerator) TO* Q-C 5 ? TO (denominator) TO TO I ^ 

TO TO TO? Q-TO ^H^pJ^I fTO ^*TTO TOT<*fD ^mTO*? <TtOT TO § I 

x a 2 - x (b + c) 2 - (x - y) 2 
2m ’ 2b - y ’ p 2 - 2pq + r 2 

'S’fttiCTO <3 TO TOT^ ^JT?A 3TO TO | (TOT, 

a + b x - y 
x ’ x + y 
4a 5 _5_ 

3a 

^2ftv£*fa CtftPl^ : 

«2[T3?TO <3 TOT4 5 "pj ^?J 4OT CWH Stf“t TO *ft 3f TO ^TO 5 ! ^JfRCTO 

CTO 331 -TT , (TOT, 

(i) 

b bn 
x + 2 

U) — _ 3 ^gfrgfSI TO <3 W4S (x-2)fro *jft TO?T 
(x - 3 )(X - 2) ^ ^ ^ x * 2. 



333TTO cfr*n> Af'te 


'bo') 

sjjnraa 5 ^ <t ! 
v 2 4- 4x + 3 
^ 4x -T 

^^5 $ to <3 toc ^ 5 to 

x i ±Jl *_±-2 = i 2 L±lK 2 L±_il 
x 2 — 4 x — 5 (x - 5)(x + 1) 

v£]7R TO^r TO (x + l)fa?lTOTO *n$, 

x 2 4- 4x + 3 _ x + 3 
x 2 - 4x - 5 ”x - 5 

sjfraaa aa « aaw ^ #*1 to wm ' 5 Jtt®*i anma m 
55 at i atfia amia a*a aft& 'araaca ms aa >aaa cataaa 

^ wata gwaanarai>a«iaT*asataaa1a& 5Wra ‘ I t c,%RS ^ * 
rf^s TOt TOC'S TO I 


CTO « faOJft : 

,Tna s aaftft* ^ |«a cam s 


#i 


- + - = P - + R. ^ = (P + R) i = ^ _ o"^ 
Q Q ' Q Q v* ^ 

L ^ ^5fT^t TO, TO CTO TO, 


( 1 ) 


P.PS R = ^R 

Q'QS S QS 

P R PS -> QR 
Q + S ” QS 


(2) 


^at'romfltt'sstww caia aajw wi aaaaf¥W a<a aa^ai 

cata ^aw fatfa caiwaa aa amar ara (aa ^ca «5jim->|caia araiaa aa) i 


5315a? 3a : 

P R 

^gna.^a?. x aaOTa 3<wa, x = q • 5 

$sa Q.sfaca 33 a® 1 'stsct atraat m 3 , 

X (Q.S) = ( q ■ s' )• (Q' S > 

-(5 0) <f s > 


'bo-* 


<3^551 cfcsfi sffcfa 


x • (Q. S) = P . 
P . R 


W=Q.S 

-m <77 - - U _ p • R • u 

Q ' S ’ V Q . S . V 


a c c g._ a_ 
b ‘ d' f • h “b . 





***• Vw* «w <m *33^13 fmc* *3 ml 

^ «**HPiW *ppw I riTOH in « im m m « ww Jl 

'STWfJ #i 3*C3 313**lt3* <*13*113 33*1*1 3*31 313 I 

<331^*13 W : 

v52ftet ^ Y *\*m, 

Y = — + — 

Q s 

w *rc®r ^5 w?rr *rr$, 

Y -=^ 
o Q 

^ |to *ft ^ ^TOI *fT$, 

Y B. §_ _P s 
S R Q R 

. Y - — $ 

" ~Q R 

( <9^|®3t*irffi,|4a3«tnj3tft«tStee5ii«i ) 

^$■53, i33pf6 ®5fl??3I3s <*3I (*T3Pf& ®Jpt?3 f*I3 W 3*3£*5 333 ®31?1t3s I 

<53111*13 331*5)3* f3lS*5 <S3ft?1 to 31 3*31*5 S3 | 




a - b 

1 + ab 


1 - a b 


( a - b)b 


1+ab 




a(a - b) 

1 - ab 


* (t - y 


l*i»*53 f3pM3| 


0313*3 flf^MI dJKlf if 2 !® 


'boO 



b ( 1 + ab) + (a - b) 

aU - ab) - (a - b) 



1 + ab 

1 - ab 

+ (" a _ ^ 

= 

1 + ab - (a - b)b 

1 - ab - a(a - b) 

''b a-< 


1 + ab 

1 - ab J 



3. 


r b + ab 2 + a - b _ a - a 2 b - a + b 1 + /a _ b\ 
= \ 1 + ab - ab + b 2 1 - ab - a 2 + ab J 'b a' 


f ab 2 

= l 1 + 


a b 2 + a b - a 2 b 
b 2 " 1 - a 2 


Ht-i> 


r at 1 + b 2 ) b(l - a 2 ) 1 /a_b\ 

"V 1 + b 2 1 - a 2 J 'b a' 
a b .v a 2 — b 2 

= < a - b > + 5"a = (a_b)+_ lb — 


(a . b)+ ia±M-bl 

. ab 

(a - b) X ; 


ab 


Ans : 


(a + b)(a - b) a + b 
ab 

i + b 


2 

TOW : 


Ki+i-rh)-nVr 


!/_!_ ! \ _ — I — 

2 Vx - 1 x + 1/ x 2 + 1 

_ 1/ X + 1 - X ± 1 \ _ 1 

"2 V(x - 1) (x + 1)/ x 2 + 1 


1*8*53 ftpMPil 


Ans. : 


2 x 2 - 1 x 2 + 1 
1 _ 1 
“ X 2 - 1 X 2 + 1 

X 2 + ! — x 2 + 1 2 

“(x 2 - 1) (x 2 +1) X 4 - 1 

2 


x 4 - 1 


3. 




b 2 

x - b + x - 


+ a + b + c 


x - a 


x - c 


bo 8 






+ -b 2 


x-a x-b x-c 


+ a + b + c 


-*-♦-* 


x-a x-b x-c 




-s- + -K + - c 


x-a x-b x-c 



X 

1 

p 

+ 

x-b + 



a 

b c 



+ 

x-a 

x - b + x - 


ax 

bx 

cx 

X 

+ 

- a x 

- b + x 

- c 


a 

b 

c 

X 

+ 

- a x 

1 X 

f 

I 

- c 

V 1 

f ...» . 

b 

c \ 

X| 

\X — a 

x - b + 

x-c/ 

( 

' a 

b 

c ^ 


X 

i 

p 

4 

x - b + 

x-c/ 


c^ + cx - c z 


- X 

Ans. : x 
k ^5J«1 4^*1 : 

1 2 


a - b 2a + b 
Wf«fR : 

-J- 1 -2— +-L , _i_ 

alb 2a+b a+b 2alb 


+ b 2a - b 




alb a+b 
2a 


. 1 : 


8a 


I 


(alb) (a+b) }(2a+b) (2alb)J 


= 2a 

= 2a- 


f— L 

l (a-b)(a 


(a-b)(a+b) (2a+b)(2a-b) , 

4a 2 -b 2 -4a 2 +4b 2 1 

(a 2 -b 2 )(4a 2 -b 2 )J 


[Oo^I 


<sp\ (frsfS itfFS 


bod 


= 2a x 


3b 2 


(a 2 - b 2 )(4a 2 - b 2 ) 

6ab 2 


= (a 2 - b 2 )(4a 2 - b 2 ) 


'E'SS : 


6ab 2 


(a 2 - b 2 )(4a 2 - b 2 ) 




1 . 


C 

a -b 
8 

c 


2b 

b - c 


2b 


a - b b - c 
c(b - c) - 2b(a - b) 

“ (a - b)(b - c) 
he - c 2 - 2ab + 2b 2 
= (a - b) (b - c) 
be — c 2 — 2a b + 2b- 
= (a - b)(b - c) 

be - c 2 - 2ab + 2b 2 


Ans. : 

2 - a+b' 

s 

2 


(a - b)(b - c) 

b 


a + b a + c 

2(a + c) - b(a + bl 

(a + b) (a + c) 

2a + 2c - ab - b 2 

= (a + b)(a + c) 

2a + 2c - ab - b 2 

= (a + b)(a + c) 

2a + 2c - ab - b 2 
Ans * : (a + b)(a + c) 

1 . 2 


m 4 n’ 


mn 


3 n 4 


TOWR 8 


1 


2 


'i JO'b 


2.m 


m 4 .n 3 .n m 3 .m.n 4 


2m 


m 4 n 4 m 4 n 4 


n + 2m 


m*n 


4 n 4 


Ans. : 
2 x 


n + 2 m 


- b b - 


g 


2x x 
a - b b - a 
__ __2x. x 

a - b - (a - b) 

2x x 
+ r 


a - b a 
2x + x 

a - b 
3x 


a - b 
Ans. : 


3x 


a - b 

; x + y _ y + 2x 
x - y y - x 

row* g 

x + y __ y + 2x 
x - y y - x 
_ x + y _ y + 2x 
x " y - (x - y) 
_x_ + y t y + 2x 

X - y X - y 
x + y + y + 2x 

x - y 
_ 3x + 2v 
x - y 
Ans . . 

x - y 

X X 


a - b a + b 


'Q <3 (4 s ! faf*1*4* 






a - b a + b 
_ x(a 4- b) ~ x(a - b) 

= (a - b)(a + b) 

xa + xb - xa + xb 

a 2 - b 2 


2bx 


a- - 
Ans. : 
5b 


b 2 

2bx 

a 2 - b 2 


2a 


ax + ay 
5fsn«TM g 

5b 


bx + by 

2a 


ax + ay bx + by 
5b 2a 


a(x + y) b(x + y) 

5b. b -2a.a _ 5b 2 - 2a 2 
ab(x + y) ab(x + y) 
5b 2 - 2a 2 

ab(x + y) 

3 m 2n 


Ans. 


an + am 


^row* g 

3m 2n 

an + am bn + bm 
3m 2n 

~ a(n + m) b(n + m) 

_ 3m. b + 2n.a 
ab(n + m) 

_ 3mb + 2na 
ab(m + n) 

3mb + 2na 

Ans. : — — T 

ab(m + n) 

n 2 X 2 + X + 10 X 

4x 2 - 25 + 5 - 2x 


: 

2x 2 tit 10 
4x 2 - 25 + 


X 


5 - 2x 


bob- 

_ 2x 2 + X + 10 x 
(2x) 2 -(5) 2 + 5-2x 

2x 2 + x + 10 x_ 

(2x + 5)(2x - 5) + - (2x - 5) 

2x 2 + x + 10 x 

"(2x + 5)(2x - 5) “ (2x - 5) 

(2x 2 + x + 10) - (2x + 5)x 

(2x + 5)(2x - 5) 

2x 2 + x + 10 - 2x 2 - 5 x 

(2x + 5)(2x - 5) 

10-4x - 2(2x - 5) - 2 

(2x + 5)(2x - 5) (2x - 5)(2x + 5)”2x + 5 


1 0 , 1 __ 4 

c 2 — cd d 2 — cd + c 2 - d 2 


3RI«TR 2 


c 2 - cd + d 2 - cd + 


4 

c 2 - d 2 


c(c - d) + d(d - c) + (c + d)(c - d) 

— { —+ \ _ 4 

c(c - d) -d(c - d) (c + d)(c - d) 


: 1 1 4 

c(c - d) d(c - d) + (c + d)(c - d) 
d(c + d) - c(c + d) + 4cd 
cd(c + d)(c - d) 
cd + d 2 -c 2 - cd + 4cd 

cd(c + d)(c-d) 
d 2 - c 2 + 4cd 

cd(c 2 - d 2 ) 


Ans. 


d 2 - c 2 + 4cd 

cd(c 2 - d 2 ) 


11 . 


1 

1 + X b X 2 


1 

7 " T" + 

1 - X + X 2 


lx 

1 - X 2 + x 4 


1 1 2x 

1 + x + X 2 1 - x + x 2 + 1 - X 2 + X 4 




12 . 


__ 1 — x + x 2 — 1 — x ~ x 2 2x 

* (1 + X + x 2 )(l - X + x 2 ) l - X 2 + X 4 

- 2 x 2x 

= I + X J + X 4 + 1 - x 2 + x 4 


= 2x (l + X 2 + X 4 + I + X 2 - X 4 

= 2x( 

-»( 


- 1 + X 2 - X 4 + 1 4- X 2 + X 

(1+ X 2 + X 4 )( 1 - X 2 + X 4 ) 

2xi 

(1+ x 2 + x 4 )(l 
4x 3 


- X 2 + x 4 )) 


1 + X 4 + X 8 


) 

-) 


Ans. : 
3 

a + 2 


4x 3 

1 + X 4 + X 8 

a + 1 _ a - 1 
+ a 2 - 9 (a + 3)(a + 2) 


?rsrt«rR % 

3 a + 1 a - 1 

a + 2 + a 2 - 9 (a + 3)(a + 2) 

3 a + 1 a - 1 

~ a + 2 + (a + 3)(a - 3) (a + 3)(a + 2) 

3(a+3Ka - 3) + (a + IHa + 2) - (a - l)(a - 3) 

(a + 2)(a + 3)(a - 3) 

_ 3(a 2 - 9) 4- (a 2 + 3a+ 2) - (a 2 - 4a + 3) 

(a + 2)(a + 3)(a - 3) 

3a 2 - 27 + a 2 +3a + 2 - a 2 + 4a - 3 

(a + 2)(a + 3)(a - 3) 

_ 3a 2 + 7a - 28 
"(a + 2)(a 2 - 9) 

3a 2 + 7a - 28 
Ans * : (a + 2)(a 2 - 9) 

1 2 3 

1 ^ * x 2 -3x + 2 + x 2 -5x + 6 x 2 -4x + 3 


S 

1 2 3 

x 2 - 3x + 2 + x 2 - 5x + 6 x 2 - 4x + 3 
1 2 3 

"(x- l)(x - 2) + (x - 2)(x - 3) (x - l)(x - 3) 
_ (x - 3) + 2(x - 1) - 3(x - 2) 

(x - 1 ) ( x - 2)(x - 3) 






'bbo 


_ x-3 + 2x-2-3x + 6 

(x - 1 )(x - 2 )(x - 3 ) 

3x - 3x + 6 - 5 

= (X - l)(x - 2)(x - 3) 

1 

"(x - 1 )(x - 2)(x - 3) 

1 


Ans. : 


(x - 1 )(x - 2)(x - 3) 


I4 § i + b c 

a 2 -a(b + c) + bc b 2 -b(c + a) + ca + c 2 -c(a + b) + ab 
§ 

§ + b c 

a 2 - a(b + c) + be b 2 -b(c + a) + ca c 2 -c(a + b) + ab 

a b c 


a- ab - ca + be b 2 - be - ab+ca T c 2 - ca - bc+ab 

= - + b ■ c 

a(a-b) -c(a-b) b(b-c)- a(b-c) c(c-a) - b(c-a) 

= + b , c 

(a - b)(a - c) (b - c)(b - a) (c - a)(c - b) 

a Jb c 


- (a - b)(c - a) - (b - c)(a - b) T - (c - a)(b - c) 
a(b - c) 4- b(c -aH c(a - b) 

- (a - b)(b - c)(c - a) 
ab - ca + be - ab + ca - be 

- (a - b)(b - c)(c - a) 

0 


- (a - b)(b - c)(c - a) 

Ans. 0 


= 0 


1 C a 2 - b e . b 2 - ca c 2 - ab 

1 j • , + + 

be ca ab 


8 


a 2 - be b 2 - ca c 2 - ab 
be ea ab 

_ a(a 2 - be) + b(b 2 - ca) + c(c 2 - ab) 
abc 

_ a 3 - abc + b 3 - bca + c 3 - cab 
abc 

_ a 3 + b 3 + c 3 - 3abc 

abc 


a 3 + b 3 + c 3 - 3abc 
* ns * ‘ abc 

x 2 + y 2 X 2 _ y 2 - 
"xy xy + y 2 x 2 + xy 

x 2 + y 2 _ x 2 Y 2 

xy xy + y 2 x 2 + xy 

x 2 + y 2 x 2 _ V 2 
= xy y(x + y) x(x + y) 
fx 2 + y 2 Hx + v) - x 2 .x - y 2 .y 
xy(x + y) 

_ x 3 + XV 2 + x 2 y + v 3 - x 3 - y± 

xy(x + y) 

= x 2 v + xy 2 
xy(x + y) 

_ i 

xy(x + y) 

Ans. 1 

2 5 _ 3a 

17, a - 1 + a + 1 (a + l) 2 

8 

2 5 _ 3a 

a - l + a + 1 (a + l) 2 
2(a + H 2 + 5(a - l)(a + 1) - 3a(a - 1) 
(a - l)(a + l) 2 

2(a 2 + 2a + 1) + 5(a 2 - 1) - 3a(a - 1) 

(a - l)(a + l) 2 

2a 2 + 4a + 2 + 5a 2 - 5 - 3a 2 + 3a 
= (a + l) 2 (a - 1) 

4a 2 + 7a - 3 
= (a - l)(a+ l) 2 

4a 2 + 7a - 3 
Ans * : (a - l)(a + l) 2 

la __k 3 _ B 

8 * p - 3 2p + 6 2p 2 - 1 2p + 18 

s 

1 3 P 

p - 3 2p + 6 2p 2 - 12p + 18 

1 3 _ B 

“p _ 3 2(p + 3) 2(p 2 - 6p + 9) 




<337^*1 dy3r£ 


p - 3 2(p + 3) 2(p - 3) 2 

_ 2 (P ~ 3)(P + 3) - 3(p - 3) 2 - d(d + 37 
2 (P + 3)(p - 3) 2 

_ 2(p 2 - 9) - 3(p 2 - 6p + 9) - p 2 -3p 
2(P + 3)(p - 3)2 

_ 2p 2 - 18 - 3p 2 + 18p - 27 - p 2 - 3p 

2(p + 3)(p - 3)2 

~ 2p 2 + 15 P - 45 

2(p + 3)(p - 3)2 
Ans , : ^j P 2 -M5p-45 
2(p + 3)(p - 3) 2 

— + — + 8a * 

x - 2a x + 2a 4a 2 x - x 3 

3Wt«fR S 

— ! L_ + ^_ + _ 8aL_ 
x - 2a x + 2a 4a 2 x - x 3 
! . 3 . 8a 2 


19 . 


x - 2a 
1 


x + 2a - x(x 2 - 4a 2 ) 
3 . 8a 2 


x - 2a x + 2a - x(x + 2a)(x - 2a) 
x ( x + 2a) - 3x(x - 2a) + 8a 2 

- x(x - 2a)(x + 2a) 

_ - x 2 - 2ax - 3x 2 + 6ax + fi a 2 
- x(x - 2a)(x + 2a) 

- 4x 2 + 4ax + 8a 2 

- x(x - 2a)(x + 2a) 

4(x 2 - ax - 2a 2 7 


- x(x - 2a)(x + 2a) 
4{x 2 - 2ax tax - 2a 2 } 

x(x - 2a)(x + 2a) 

_ 4{x(x - 2a) + a(x - 2a) 
x(x - 2a)(x + 2a) 

4(x - 2a)(x + a) 

x(x - 2a)(x + 2a) 


_ 4(x + a) 
x(x + 2a) 


Ans. 


4(x + a) 
x(x + 2a) 






l b 

$0 - a + b + a 2 - b 2 


a 2 + b 2 


1 


b + a 2 


b 2 a 2 + b 2 
b 


‘ a + b (a + b)(a 
a - b + b 


b) 

a 


21 . 


" (a + b)(a - b) a 2 + b 2 
a a 

” a 2 - b 2 a 2 + b 2 

= a (i 2 ^b 2 " a^+bO 

f a 2 + b 2 - a 2 + b 2 1 
= a\ (a 2 - b 2 )(a 2 + b 2 ) / 
a(2b 2 ) 2ab 2 
"a 4 - b 4 "a 4 -b 4 
2ab 2 

Ans - : a 4 - b 4 
(a 2 + b 2 ) 2 _ a^ 
ab(a - b) 2 b 


-- 2 


a 2 + b 2 


TOW g 


(a 2 + b 2 ) 2 a _ 
ab(a - b) 2 b 
(a 2 -f b 2 ) 2 / 

ab(a - b) 2 V 
_ (a 2 + b 2 ) 2 _ / 
" ab(a - b) 2 ” V 


a 



a 2 + b 2 + 2ab 

ab 


) 


(a 2 + b 2 ) 2 (a + b) 2 

ab(a - b) 2 ab 

(a 2 + b 2 ) 2 - (a + b) 2 (a - b) 2 

ab(a - b) 2 


(a 2 + b 2 ) 2 - (a 2 - b 2 ) 2 

ab(a - b) 2 

(a 2 + b 2 + a 2 - b 2 )(a 2 + b 2 - a 2 + b 2 ) 

ab(a - b) 2 


2a 2 .2b 2 4ab 
ab(a - b) 2 (a - b) 2 


Ans. : 


4ab 

(a - b) 2 


^8 


^ ^ ~ c 

(b - a)(x - b) 

b - c 


a - c 


22 . 

(a - b)(x - a) 

$ 

a - c 

(a - b)(x - a) + 
a - c 


(b- 


a)(x - b) 
b - c 


(a - b)(x - a) - (a - b)(x - b) 
a - c b - c 

"(a - b)(x - a) (a - b)(x - b) 
la - c)(x - b) - (b - cUx - a) 

(a - b)(x - a)(x - b) 
ax - cx - ab +bc - bx + cx + ab - 


(a - b)(x - a)(x 
ax+bc - bx - ac 

(a - b)(x - a)(x - b) 
x(a - b) - c(a - b) 

(a - b)(x - a)(x - b) 

(x - c)(a - b) 


b) 


(a - b)(x - a)(x - 
(x - c) 

(x - a)(x - b) 
Ans. : - < x ~ c > 


b) 


(x - a)(x - b) 


23. ^ 

xy + r 

t 


+ yz 


+ xy + xz 


+ zx + yz 


y 2 x 


xy + y- + yz x~ + xy + xz ' z 2 + zx + yz 
= & + ^L.. 


y(x + y + z) ’ x(x + y + z) r z(z + x + y) 
. — 5? — . y 2 X 2 


x + y + z x + y + z r x + y + z 

x 2 + \ 2 + z 2 


x + y + z 


x z + y- + z 2 


Ans. 


x + y + z 




^ a 2 - 1 Oa x - b 2 + 25x 2 x b ~ _2a — 
, 4a 3 - ab 2 a + b - 5 x 




l Oax - b 2 + 25x 2 x 


b - 2a 


4a 3 - ab 2 a + b - 5x 

(a 2 - lOax + 25x 2 ) - b 2 b - 2a 

a(4a 2 - b 2 ) a + b - 5x 

(a - 5x) 2 - (b) z - (2a - b) 

= a(2a+b)(2a - b) 

_ (a - 5x + b)(a 


a + b - 5x 
5x 


a(2a + b)(2a - 
- (a - 5x - b) 

a(2a + b) 

(a - 5x 


b) 


b). . - (2a - b) 
a + b - 5x 


Ans. 


b) 


a(2a + b) 

(' • - 


6x + 1 8 


t 2 + 9x + 20 


,) 


l 


/, 2x + 6 _ 6x + 18 \ 

\ + x 2 + 5x + 6/ \ x 2 + 9x + 20/ 


■e 


; 2 + 5x + 6 + 2x 

x 2 + 5x + 6 




l 2 + 9x + 20 - 6x - 18 

x 2 + 9x + 20 


x 2 + 7x + 12 x 2 + 3 x + 2 
“ x 2 + 5 x + 6 x 2 + 9x + 20 

x 2 + 3x + 4x + 12 x 2 + 2x + x + 2 
“ x 2 + 3x + 2x + 6 x 2 + 5x + 4x + 20 

x(x + 3) + 4(x + 3) x(x + 2) + l(x + 2) 

= X(X + 3) + 2(x + 3) x(x + 5) + 4(x + 5) 

(x + 3)(x + 4) (x + l)(x + 2) 

"(x + 2)(x + 3) (x + 4)(x + 5) 

x + 1 
”x + 5 


'b2>'b 




3. 


A ns. 


x + 1 


x + 5 
1^6x 2 - 25y 2 
x 2 - 49 * 


x 2 - 7x 

4x - 5 y 




4. 


16x 2 - 25 V 2 xj- 7x 
x 2 - 49 X 4x-5y 
_ijx) 2 -(5y 2 ) x(x - 7) 
(x) 2 -(7) 2 4x - 5y 


_ 14x + 5y)(4x - 5y) x (x - 7) 
(x + 7)(x- 7) x (4x-5y) 

_ x(4x + 5v) 
x + 7 


Ans. 


. x(4x + 5v) 
x + 7 


x * - 4x + 3_ X 2 - 7x + 10 
x - 6x + 5 x 2 - Sx + 6 


tow? s 

— ~ 4x + 3 x 2 - 7x + Ifl 

x 2 - 6x + 5 x 2 - 5x + 6 

- x 2 - 3x - x + 3 x 2 - 2x - Sx + in 

x- - 5x - x + 5 x 2 - 3x - 2x + 6 

= _x£x- 3)- l(x-3)„ «fx-2)-Sf»-2l 
X(x S)-I(X-S) X(x - 3) - 2(x - 3) 
,l3L:.l)(x-3).. (x-2Wx-3l , 

(X - l)(x - 5) (X - 2)(x - 3) ~ 1 

Ans. : 1 

* + y X 2 a - xa 2 x 2b x J* - b 2 


tow? s 


^i^l x >Ll-xy-fy 2 x£-_gj 2ab 
x +y 3 x 2 a - xa 2 x 2b X a 2 - b 2 

= - M g 2 7 b2 ) „x^xjM^ 2 (x + a)(x-a) 2ab 

(x +y)(x -xy+y 2 ) ax(x-a) 2b X a 2 -b 2 


X 

X + y 



x + a 

2b 


x 2ab 


x + a 

X + y 




sffcfc5 


Ans. 


x + a 
x + y 


1 


6 a 2 + ab + b 2 (a 3 +b 3 ) 
i 


x x a 4 + a 2 b 2 + b 4 


4a 2 


-v 23 - - a 4 + a 2 b 2 + b 4 

a 2 + ab + b 2 (a 3 +b 3 ) 4? 


1 


_2a . . (a 2 ) 2 +2a 2 .b 2 +(b 2 > -a 2 h 2 


a 2 +ab+b 2 (a+b)(a 2 -ab+b 2 ) 4 a 2 

= ! x j .. (a 2 + b 2 ) 2 -(ab) 2 

a 2 +ab+b 2 (a+b)(a 2 -ab+b 2 ) X 2a 

1 x 1 (a 2 +ab+b 2 )(a 2 -ab+b 2 ) 

a 2 +ab+b 2 (a+b)(a 2 -ab+b 2 ) 


1 


2a 


2a(a + b) 

1 


Ans. 


2a(a + b) 

a 2 - x 2 ^ a 2 - b 2 
a 


7. 


- x* .. a 2 - b 2 ( ax \ 

+ b X ax + x* X ( a + a - xj 


a 2 - x 2 a 2 - b 2 / ax \ 
a + b X ax + x 2 X \ a + a - x j 
_ (a + x)(a - x) (a + b)(a - b) (a 2 - ax + ax) 
a + b x(a + x) a - x 


_ (a + x)(a-x) (a ± b)(a - b) a 2 
(a + b) x(a + x) (a - x) 


Ans. : 


. fl2 ( a ~ 


a 2 (a - b) 

x 


’rsruft^ o 

_ (a 2 + b 2 ) (c 2 + d 2 ) (a 2 - b 2 )(c 2 - d 2 ) 

abed abed 

_ (a 2 c 2 +b 2 c 2 +a 2 d 2 +b 2 d 2 ) - (a 2 c 2 - b 2 c 2 - a 2 d 2 +b 2 d 2 ) 
abed 

_ a 2 c 2 +b 2 c 2 +a 2 d 2 + b 2 d 2 - a 2 c 2 +b 2 c 2 +a 2 d 2 - b 2 d 2 

abed 




^br 'G<TT 5 ^ (pzft yfips 

" * 2 b 2 c 2 *+ *2a 2 d 2 

abed 

_ 2 /b 2 e 2 a 2 d 2 \ 

\abcd + abed/ 

■<S*c) 

9 . ^ + 3 -*\ ( lb . 

\3x 2b/ \3x 

^nn«fm s 

/4a 3_x\ /2b 

\3x 2b/ \3x ' 4a, 


3_x 

4a 


) 


3 x 


) 


8ab + 9x 2 8ab + 9x 2 
6xb 12xa 


Ans. 


(8ab + 9x 2 ) 2 

72abx 2 

(8ab + 9x 2 ) 2 

72abx 2 


10 

? 


• (i+; ♦!+?)(*- ■) 

(rh**)G-0 

■C-h*iI7*r«)e-‘) 





1 - X 


11 . 


1 - X 

Ans. : - 
x 

1 


( 


x + 


2 

G+ 


+ 

y x 


— ) 

X - y/ 


2y 


Ans. 


(x + y)(x 
x 

y 


y) 


2y 

yK 

2y 


2y y 




frfadPT 


x 2 - y 2 1 
xy 


— - — — (— x " y " 1 m\ 

x+y x+y\yx/ x * 


ftftdPT] 


^rsrwm : 


L xy x+yx+yVy x/J x 


=[ ! 


1 


■ + y)J 


. x - y - 1 


(x + y) (x 2 - y 2 ) - xy - x 3 + y 3 x - y - 1 
xy(x + y) x 

x 3 - xy 2 + x 2 y - y 3 - xy - x 3 + y 3 . x - y - 1 
xy (x + y) x 

xy(x-y-l) x x_ 


Ans. : 


xy (x + y) 
x 


y - 1 x + y 


x + y 

'• (-*nhrM--i5) 


g 


( m + r^M m -fr) 


m - m 2 + 1 m 2 - m - m 2 m - m 2 + 1 - m 

1-m m - 1 - (m - 1 ) (m-1) 

m - m 2 + 1 m - 1 m - m 2 + 1 
- (m - 1 ) X - m m 

m - m 2 + 1 

m 


Ans. : 


SffcftS 


'b^o 


2 . 




_1_ 1_ 

x 3 + y 3 


WfH g 

1 1 


_ xV 

= 3 . x 3 


1 1 v 

— T + -T J— 

x y x 3 y 3 


y 2 + x 2 y 3 + x 

-> -» ■*■ ; r— 


x J y J 


- _ x 2 + y 2 


Ans. 

(— 


xy(x 2 ty ; ) 

X 3 + y 3 

xy (x 2 + v 2 ) 

x 3 + y 3 

1 


x*y z 


JJL 


x + y 
g 


y^ + (x 2 - y 2 ) 


GVH-j)- 


JiL 


x -v + X + y 

’(x + y)(x - y) + (x + y) ( X 


(x 2 - y 2 ) 
2y 


y) 


2x 


(x + y)(x - y) ' 

Us. - 

y 


. (x ± y)(x - v ) _x 
2 y y 


4. 

’Rurm : 


Vx + y X.y x 3 - y 2 / + (iTT - 


(x + y ^ + + (77-^ + 775) 

{x + y ~ ^ + (x + y)(x— y) } + {rT7 
= / — (x~y) - y(x+y) + y 2 1 f x-v + x 

L 2 , (X + y)(x : y) ■* 1 (x + y)(x-y) 

= (2xj-:2xy-xy-y 2 + y 2 | f x-v + x 1 
l (x + yXx-y) / l(x + y)(x-y)/ 
= 7 Z~r X X (x + v)(x-v> _ x(2x-3v) 


(x + y)(x-y) ' 

A„s. : x i^z3y 1 
2x-y 


2x-y 


2x-y 



+ 7 

(X + y)(x-y) 

) 






v _ ■*.+■ y 

y 1 - xy 

5> j + ilJLJULl 
1 - xy 

Tfsrt^rm • 

_ xty y - xy 2 - X - y 

* 1 - xy 1 - xy 

, + y(x + y) “ I - xy + xy + y 2 
1 - xy 1 - xy 

= - xy 2 - x ^ l + y 2 _ -x(l + y 2 ) (1— xy) 

1 - xy 1 — xy (1 - xy) (1 + y 2 > 

Ans. - x 

x 2 - 5x i 6 + x 2 - 25 x - 2 

x 2 + x - 12 x 2 - x - 2 0 x 2 + 2x - 15 
Trsrm g 

X 2 - 5x + 6 t X 2 - 25 t x - 2 
x 2 + x - 12 x 2 - x - 20 + x 2 + 2x - 15 

_ x 2 - 2x - 3x + 6 t (x) 2 - (5) 2 t x - 2 
x 2 + 4x - 3x - 12 x 2 - 5x+4x - 20 + x 2 + 5x - 3x-15 

_ x(x - 2) - 3(x - 2) t (x+5)(x - 5) , x-2 

x(x+4) - 3(x+4) x(x - 5) +4(x-5) x(x+5) -3(x+5) 

_ (x ~ 2)(x - 3) t (x + 5)(x - 5) | x-2 

(x + 4)(x - 3) (x - 5)(x + 4) (x + 5)(x - 3) 

_ (x - 2)(x - 3) (x - 5)(x + 4) (x + 5)(x - 3) 

(x + 4)(x - 3) (x + 5)(x - 5) (x - 2) 

= x - 3 
Ans. x - 3 

7 x(x ~ y) x x 2 + xy + y 2 + / x 3 - y 3 x 2 - xy ± v 2 \ 
x 3 - y 3 X + y \x 3 + y 3 x 2 + xy + y 2 / 

WfR t 

x(x - il „ X 2 + xy + y 2 / x 3 - y 3 x 2 - xy + y 2 \ 

x 3 - y 3 x + y \x 3 + y 3 x 2 + xy + y 2 / 

Mizy} „ x^ + xy + y 2 

(x - y)(x 2 + xy+y 2 ) x + y 


'ssi4°i 

+ / (X - y)(x 2 + xy + V 2 ) x X 2 - xy+y 2 j 
l (x+y)(x 2 - xy+y 2 ) x 2 +xy+y 2 / 

= * ~ y = x x_+ X 

x + y x + y x+y x - y 

x 

"x - y 


A ns. — 

x - y 

a 3 + b 3 + 3ab(a + b) + (a — b) 2 + 4a b 
(a + b) 2 — 4ab a 3 - b 3 — 3ab(a - b) 


g 

a 3 + b 3 + 3ab(a + b) 

(a + b) 2 - 4ab 

(a + b) 3 ^ (a + b) 2 
(a - b) 2 (a - b) 3 

_ (a + b) 3 (a - b) 3 
(a - b) 2 (a + b) 2 

= (a + b) (a - b) 

= a 2 - b 2 


(a - b) 2 4- 4ab 

a 3 - b 3 - 3ab(a - b) 

C*lM^(a + b) 2 - 4ab=(a - b) 2 
.«*W(a - b) 2 + 4ab = (a + b) 2 


A ns. : a 2 - b 2 

a( a - b) 2 + 4a 2 b ^ a 2 - b 2 b(a+b) 2 - 4ab 2 
ab + b 2 ab X a 2 — a b 


§ 

a(a - b) 2 + 4a 2 b a 2 — b 2 b(a+b) 2 - 4ab 2 
ab + b 2 ab X a 2 - ab 

_ a{(a - b) 2 + 4ab}_(a + b)(a - b) b{(a + b) 2 - 4ab) 
b(a + b) ab X a(a - b) 

_ a(a + b) 2 _ (a + b)(a - b) b(a - b) 2 
b(a + b) ab X a(a - b) 

_ a(a + b) ab b(a - b) 

b (a + b)(a - b) a 


Ans. ab 




/ a + b a 2 + b 2 \ / a-b a 3 -b 3 

1°- V a- b + a 2 -b 2 / \a + b a 3 + b 3 

/ a + b a 2 + b 2 \ . / a-b a 3 -b 3 \ 

V a- b + a 2 -b 2 / Va + b a 3 + b 3 / 

/ a + b a 2 + b 2 \ 

” \ a-b + (a + b)(a-b)/ 

/ a-b _ ( a-b)(a 2 + ab + b 2 ) \ 

\a + b (a + b)(a 2 -ab + b 2 )/ 


) 


(a + b) 2 + (a 2 + b 2 ) + (a-b)(a 2 -ab + b 2 ) -(a-b)(a 2 + ab+b 2 ) 
(a+b)(a-b) (a+b)(a 2 -ab+b 2 ) 

a 2 + 2ab + b 2 + a 2 + b 2 t (a-b)(a 2 -ab + b 2 -a 2 -ab-b 2 ) 
(a + b)(a-b) (a + b)(a 2 -ab + b 2 ) 

2(a 2 + ab + b 2 ) ( (a-b) x-2ab 

(a + b)(a-b) (a + b)(a 2 -ab + b 2 ) 

2(a 2 + ab + b 2 ) (a + b)(a 2 -ab + b 2 ) 

(a + b)(a-b) X -2ab(a-b) 

(a 2 + ab + b 2 )(a 2 -ab + b 2 ) 

-ab(a-b) 2 




(a 2 + ab + b 2 )(a 2 -ab + b 2 ) 
AnS ‘ -ab(a-b) 2 


1. 

3. 

5. 


7. 


1. 

2 . 


3. 

4 . 

5. 

6 . 

7. 


Algebraic Formula 


(a + b) 2 = a 2 + 2ab + b 2 
a 2 +b 2 = (a + b) 2 - 2ab 
(a + b) 2 = (a - b) 2 + 4ab 




2 . 

4. 

6 . 




(a - b) 2 = a 2 - 2ab + b 2 
a 2 + b 2 = (a - b) 2 + 2ab 
(a - b) 2 = (a + b) 2 - 4ab 


9. 

10. 
11 . 
12 . 
13. 


8. a 2 + b 2 = j {(a + b) 2 + (a-b) 2 } 


(a + b + c) 2 = a 2 + b 2 + c 2 + 2ab + 2bc + 2ca 
(a - b - c) 2 = a 2 + b 2 + c 2 - 2ab + 2bc - 2ca 


a 2 + b 2 + c 2 = (a + b + c) 2 - 2(ab + be + ca) 


a 2 - b 2 = (a + b) (a - b) 


2(ab + be + ca) = (a + b + c) 2 - (a 2 + b 2 + c 2 ) 

(a + b) 3 = a 3 + 3a 2 b + 3ab 2 + b 3 
(a - b) 3 = a 3 - 3a 2 b + 3ab 2 - b 3 
= a 3 - b 3 - 3ab (a - b) 
a 3 - b 3 = (a - b) 3 + 3ab (a - b) 
a 3 + b 3 = (a + b) 3 - 3ab (a + b) 
a 3 + b 3 = (a + b) (a 2 - ab + b 2 ) 
a 3 - b 3 = (a - b) (a 2 + ab + b 2 ) 

a 3 + b 3 + c 3 - 3abc= (a + b + c) (a 2 + b 2 + c 2 - ab - be - ca) 

= -(a + b + c) { (a - b) 2 + (b - c) 2 + (c - a) 2 } 




1. 

a m . a n = a m + n 

2. 

a n = a^ AC 9 ! n = y 

4. 

(ab) m = a m b m 

5. 

7a^=a n/m 6 

7. 

O-” 

8. 

/ a\m a m 
\b/ “ b m 





1. 

Log a (MN) = log a M + !og a N 5. log/ = 1 

2. 

log a - = Log a M 

- log a N 

6. log^l.Q 

3. 

m" 

log a = n Log a 

M 7 

i • • 

log a M = log b M x logj 

4. 

log a b = 7~ 
log b a 




3. a°= 1 

(a m ) n = a mn 




4R 


<r*54 4S3TT4 (7JIWT 4ft 41*64 I 
41*64 ^^01 a, b, c 4)4 SHI (a + b) + c = a + (b + c). 

— Associative law of addition) 

C<jc 4*H ^1*64 a, b-4)4 a + b = b + a. 

(CHIC 5 !?! RRviil f^fil — Commutative law of addition) 

41*64 a- 4)4 SHI a + 0 = a. 

Tf^jt a -4)4 4ftft> 4l*®4 - a CHH 

a + (- a) = 0 = (- a) + a 3311 
spHS fa 4*) 1 4 ft : 

^fl> 41*s4 H^fTt4 ^ 4ftft 4l*64 H^4IT I 

(Mftft 4t*54 -Wto a, b, c-4)4 SHI (ab)c = a(bc). 

RSEHtH f4fa — Associative law of multiplication) 

C4C4*tH 41*54 a, b 4)4 SRI ab = ba 

(<p«t4 Wm ftfif — Commutative law of multiplication) 

C<JC^H 41*64 a -4)4 SHI 1 . a = a. 1 = a 

#U5ft 41*64 a -4)4 4fttfj 41*54 ^ 4ETO CHH a 

. -= i *ni 
a 

4$ f4fa*p®n ^51 « Sl«4^ sfc ^ ^ C4TCH4 

^£44 4*&Hf4f4 (distributive law) 
a(b + c) = ab + ac. 

4$ ftfa 4T4t C4TFt4 « ^44 TOO H<T4TH ^flf^ ^ I 
(^TC*t4 44nfaft (Cancellation law of addition) S 

a + c = b + c 3X°1 , a =b. 

341*! I - c C4TH <?l4 § 

(a + c) + (- c) = (b + c) + (- c) 




'Q^T^«T 5|fc^5 


- a+ { c + (- c) } = a + 0 = a. 

'TO’W- b + c{c + (-c)} = b + 0 = b. 

^54^ a = b. 

frft (Cancellation law of multiplication) S 

ac = be ^ c * 0 a = b. 


«n$, 

(ac) ~ = (be) 


' a (e * g ) : 


1.1=3 


b(c.^-) = b. l=b. 

TOdW a = b. 

a CTO JJ& a . 0 = 0. 

ab = o^ a = o^mi b = o.^^flf 

"5^5 

’ 5 fWtW^r#,ab = 0^ i 5lft^c^^ a*0TO*b*0 5?TI 
^ I 4JR ft ? srft^3 <51<Sffa | 

a ■ a - a • a a & 5 ' 5 ^ a 2 , a 2 TOT Jjfre TOT TO I 

'TO?n Iff 4# CT, a ,a 2 = a . (a . a) = a . a . a = a 2 . 
a 2 . a 2 = (a . a); (a . a) = a . a . a . a = a 4 , 
a 2 . a 3 = (a . a); (a a . a) = a . a . a . a . a = a 5 t'iTlft I 
n 4I'4 >|R<p 31S3TT 5PJ a " TOT n- W* SWrlTO asfTOs llro 

crorra, tot arei^ = a ; stfn 

a n = a . a a 

m, n CTOPT1 TOtfro TOJt toi 3,^ ctfsft TO C4 a m . a" = a m + " 

a.a = a 2 ^l— = a - 

a 

a . a 2 = a 2 TOT ~ = a 2 TOl ^ = a t®ITft I 
a g* 


'G<Tt<£ 4 1 






1. 


2p 2 - 15p - 27 ?Ttf^ '3|'(s<j<poi^c v t 2fTOt 




(08^ ftpMPfl 


2p^ - 15p - 27 

= 2p 2 - 18p + 3p - 27 
= 2p (p - 9) + 3 (p - 9) 
= (2p + 3) (p — 9) 

2p + 3 = a 
p - 9 = b 
TO?H Wfft, 


-W-m 

_ / 2p + 3_+ p - 9 ) 2 _ / 2p i3^-pt 9 ) 2 

■( SE f i ) 2 -( EJ 2 


12\ 


2 . 


a + b c + d 


b + c d + a 

0. 

WTR : 

w?n ^tr^, 

a+b c+d 
b+c ~~ d+a 
b+c d+a 
* a+b "c+d 


~) 

$X°1 , fiTsrW C*T, c = a a + b + c + d 

(Oo^ 5 ! 


^T, 

^T, 


b+c 

a+b-b-c ” c+d-d-a 
b+c d+a 
a-c ~ c-a 


^-(fat?msRTO) 


^ ±L _ £± TO) 

b+c d+a 






^• (c - a)( ^ + dk ,=0 

.’. ^ c-a = 0 
WP^T, c = a 

^bt + dk=° 

<It jJ±a±b+c_ 
(b+cXd+a) ^ 


(a+b+c+d) =0 
.*. c=a 

a+b+c+d =0 (3*nf*p5) 

3. stf*ra srm 


(3x + 5y) (7x - 5y) 

1*^ ftPmj 


?TCT«fR : 


(3x + 5y) (7x — 5y) 

,2 


_ ^ 3x+5y+7x-5y y _ ^ 3x+5y-7x+5v y 

= (l|x)2_( J 0t = 4x)2 

= (5x) 2 — (5y — 2x) 2 
= (5x) 2 — (5y — 2x) 2 


4 


2 I 

2x + - = 3 x 4 + 4* *TR I (W 5 JJ ftfttfpf) 


2x + - = 3 
x 


( X + x )- 3 

=> x + x = 2 

( X + x ) 2 = ( I ) 2 ^ 


«?fT^ #p5 




2x -x + (x) 2= 4 


x 2 "4 


-2 


1 * 

=> X 2 + ~2 = 


1 9-8 


( x2 + £) 2 = ( 0 2M7R?n 


, „ l _L 

>x + 2 + x 4 ”16 
► X 4 + ~1 — TT — 2 

x 4 16 


1 


Ans. : 
!^<WI : 


=31 
x H 16 
-31 
16 


2x + - = 3 
x 

*- 2 ( X+ *)“ 3 

’n,x + -=| 
x 2 

>a«R,x 4 + ^ = (* 2 ) 2 +(£) =(* 2 + £) _2 x2 ;? 

={( x ^- 4 } 2 - 2 = a - 2 ) 1 - 2 

=(^ y - 2 

= l6- 2 

1 - 32 -31 
" 16 


” 16 
Ans. : 


-31 

16 


a = y + z— x, b = z + x— y, c = x + y — z *t»t, C 5 ^ <*, 

a J + b J + c 1 — 3abc= 4(x 3 + y J + z 3 — 3xyz). 


a = y + z - x (0 

b = z + x - y (11) 


'bOo 


' G ^T<£«1 (fryS 5|fc^5 


6 . 


c = x + y - z (iii) 

(0 + (ii) + (iii) ^ (ON 4GJ *fT$, 

a+b+c=y+z-x+z+x-y+x+y-z=x+y+z 

[(i)^-(ii) ^°vj TO ’fit, 

a-b = y + z-x-z-x + y = 2(y-x) 

[(ii) ^-(iii)^^’fTt, 
b -c = z+x-y-x-y + z 

= 2(z - y) 

(iii) •ft- (i) ^ 

c-a =x+y-z-y-z+x 

= 2(x - z) 

= a 3 + b 3 + c 3 - 3abc 

= 2 ( a + b + e) {( a - b) 2 + (b - e) 2 + (e - a) 2 } 

= - (x + y + z) {4(y - x) 2 + 4(z - y) 2 + 4(x - z) 2 } fSTH <T%?7] 

= | . 4 (x + y + z) {(y -x) 2 + (z-y) 2 + (x-z) 2 } 

= - . 2. 4 (x + y + z) (x 2 + y 2 + z 2 - xy - yz - zx) 

= 4(x 3 + y 3 + z 3 - 3xyz) 

= v5HW 

= ^ (ccf^n ^t) 

i i 

^ x = (p + q)J + (p — q)3 vf)^o p 2 — q2 _ ,J ^ OTfef 

x 3 — 3rx — 2p = 0 [*o^sif^mj 
i I 

^ : x = (p + q) 3 + ( p _ q )3 [&5?j ^ ^m\ 

* 3 = {(p + q) T + (p -q)*}’ 

x3 = { <P + q) s } + { (p-q/} + 3(p + q)* (p-q) f {(p + q)j + (p-q/} 

, 1 
X = ( p + q) + (p-q) + 3{p 2 -q2}5 x x 




'bob 


: 7. 


3x i 

x 3 = p + q + p- q + 3r 3 x x 
x 3 = 2p + 3xr 
x 3 = 2p + 3rx 

x J -3rx-2p = 0 (srmf^) 
,<RJ 25 : 

x — 1 


x 4RI 'STH 4^ ? 


= 7 

9x 2 + 6x + 1 
=> x*-2 x + "T = 25 
=* 25 x 2 - 50x + 25 = 9x 2 + 6x + 1 
=> 16x 2 - 56x + 24 = 0 
=> 2x 2 - 7x + 3 = 0 
=* 2x 2 - 6x - x + 3 = 0 
=> 2x(x - 3) -l(x - 3) = 0 
=> (x - 3) (2x - 1) = 0 
^31 , x - 3 = 0 W3T , 2x - 1 = 0 


> x = 3 


x = 2 


Ans. : x = 3 


1 


8 . 


x-y = 7«Wxy = 15*OT (x 2 +y 2 ) (x 3 -y 3 ) 4* ^ C*Z ^3? I 


SOTiatft 


X 2 + y 2 = (x - y) 2 + 2xy 
= 7 2 + 2.15 
= 49 + 30 =79 
?nf*t 

y 3 _ v 3 = 


(x - y) 3 + 3xy (x - y) 


= (7) 3 + 3.15.7 
= 343 + 315 = 658 




<$*£ vffe^ 


(x 2 +y 2 ) (x 3 - y 3 ) 

Ans. : 51982. 

2 


= 79x658 = 51982 


9. 2x + 2 x = 3 x 2 + i^nrHW?r^i 1 


g 


2x + — =3 
x 


^5$ TO, 

( 2x + x ) 2= (^) 2 

^T, 4x 2 + 2.2x .- + 4=9 
x x 2 

^T, 4x 2 + 8 + 4 =9 

x 2 

^T, 4x 2 + 4 =9-8 

x 2 

^.x 2 + i ^Ans. 


Ans. : - 
4 


10 . 


2x + — = 3 
X 

^2(x + ^)=3 




<JT, x - 

«iW, 

■( I )- 2 

•!- 2 

9-8 1 A 

= ~4~ = 4 Ans - 


Ans. : 7 
4 


y - ax + b ^ x = 4 4* SRT y 4* ?TR OUftOT 

1 4RT *RJ y <£)3 ?TR 4 i£R« x = 2 3RJ y vfRTJTR 7 | 

w«rm s 

y = ax + b 

=>4 = a.l + b [x=l^ y = 4 *Pfc*] 

=> a + b = 4 (i) 

TOTS, 
y = ax + b 

=» 7 = a.2 + b [ x = 2 = 7 ^TC?J] 


=> 2a + b = 7 
(ii) ^-(i) ^TO 
2a + b = 7 
a + b = 4 


• (ii) 


5 lf^ 


'bW 


11. X + 
TfSTt^fH 2 


a = 3 

a 4ft 'TO (i) *TC. 4*1l$?n 
3 + b = 4 
=>b= 1 

OT?n x = 4,a=3 ^ b=l <lfel 

y = 3.4 + 1 
y = 12+ 1 
y = 13 

X = 4 «HJ y 43 'SfH ^ 13. 

Ans. : x = 4, y = 13. 

1 . x 


-= 2^*r 

x 


x*+x 


— Y 4R1 'STR ft4?l I 


X ♦ - = 2 

X 

X 2 + 1 

*T, 2LjL1 = 2 


^T,x 2 + 1 =2x 
x 2 -2x+ 1 = 0 
^T, (x- l) 2 = 0 

<n, x - 1 = o 


.*. X=1 

^r?R, 

X L_ 

x 2 +x-l = 1*M-1 



Ans. : 1 


W1 




1. X - — = 4 x 4 +4>fl?r>tB^5? 
x * 

s 


x 4 + JL _ (*£)*_ 2x 2 .^ 

- iVyw }'- 2 


= (4 2 + 2) 2 - 2 
= (18) 2 - 2 


^08 


'G^TT^f Cttb srfefa 


= 324 -2 
= 322 

Ans. : 322. 

2. a + j~ = 2 OTstITO ^ CT, a 2 + ^ = a 4 +-4 
d a 2 a 4 

?rot«rm s 





3. 


= (2)2-2 =4-2 = 2 




_ a 4 , _L 

” a V 


= ( a2+ a^) 2 - 2a2 ? 

= { G + a) 2 ~ 2 a a} 


2 

-2 


= {22 — 7 }2 — 2 
= -2) 2 -2 = 4-2 = 2 

W^,a 2 + ^ = a 4 +^ (C^m?n^)| 

^ = a v*C4 X 2 + ~ v£T?T ?TR I 


^n«TR s 


Vx+ ~ = a 

Vx 

+ ~r= ) 2 = a 2 

Vx 


^n. (V^) 2 + f -p=l 2 + 2.Vx . 4- = a 2 

Vx vx 


x +^- + 2 = a 2 

^T, x + - = a 2 - 2 
x 

^R, 


x 2 + -K 


: ( x + x) 2 - 2 *- ; 


ftPMP! CbWG *lf*5 




= (a 2 -2) 2 -2 

= {(a 2 ) 2 - 2. a 2 .2 + (2) 2 } - 2 
- a 4 - 4a 2 + 4 - 2 = a 4 - 4a 2 + 2 
•. TO - a 4 - 4a 2 + 2 

X + y + a = IS W X 2 + y 2 + Z 2 = 8? XW, XV + vx + ** « ^ 

^5? 

jprt«JR 8 

TO?n«nft, 

x 2 + y2 + z 2 + 2(xy + yz + zx) = (x + y + z) 

^T, 2(xy + yz + zx) = (x + y + z) 2 - (x 2 + y 2 + z ) 

^T, 2(xy + yz + zx) = (15) 2 - 83 
= (225 - 83) 

142 71 

.*. (xy + yz + zx) = 2 ” 11 

Ans. : 7 1 . 

5 . x ♦ l = 3W x 2 + ^ 

X A 

>rsn«TH x 


...J, 3,K-*;) 


= (3)5 - 3.3 
= 27 - 9 = 18 
Ans. : 18 


6 . a .l = 4?Pla 3 -3«l , IH^! 
a a 

>^t«rra x 

a 3 




= (4) 3 +3.4 = 64 + 12 = 76 

7 X = S 3, y »4«W z = 5*TC, 9x 2 + 16y 2 + 4z 2 - 24xy - 16yz + 

12zx 4W TO I 

^rsrrtfm x 

9x 2 +16y 2 + 4z 2 - 24xy - 16yz + 12 zx 
= (3x) 2 + (- 4y) 2 +(2z) 2 + 2.3x -4y + 2.(- 4y) .2z + 2.3x.2z 

I (33 _ 4.4 + 2.5) 2 l x, y <3 z TO 4piCHl 
= (9 - 16 + 10) 2 = (3) 2 = 9 
Ans. : 9 




'q^5 T fort ^ 


TOW 

= X 3 + y 3 + 15 X y 

= x 3 + y 3 + 3xy.5 

= x 3 + y 3 + 3xy(x + y) = (x + y)3 

= (5)3 ( x + y-<aa Tim ^rfira] 

= 125 - ®m*w 

•■■ ^ T5,,,p,,: “ ((WtCTt ^Sf) 

*--=i ^i*r, xi + # x + j .aairmw? 

’W«rm s 


*-?=< 

^=1 

x 2 -6 = x 
^1, X 2 -X - 6 = 0 

x 2 -3x + 2x-6 = 0 

x (x -3) + 2 (x - 3) = 0 
(x-3) (x + 2) =0 

x-3 = o <wn x + 2 = 0 
x =3 <Tf, x = - 2 

-6 6 


= 35PI, 


x2 + x + i = PTtTT=T3 

^ x = -2 *t*[, -<> 6 6 

x 2 + x + | ~ (-2) 2 -2 + 1=3 

Ans. : 2 SfTO ~ 

13 


10 . X + i = 4 *S, 


* 2 ~ 3 x + 1 


43 TO 


totto $ 


x + - = 4 

*^-L = 4 
* 


^T, x 2 + 1 =4 X 


'Sfl1 < P < h 




X 

x 2 - 3x + 1 

x 

" x 2 + 1 - 3x 

5 [x 2 + 1 = 4x <lPo C*T*f!W X ^0] 

4x - 3x 

= £-i 

X 

TO - 1 

lK a + b = V 3 <a*X a- b = ^2 CT, 8ab (a 2 + 

b 2 ) = 5. 

TOTO 0 W3H a + b =V5, 43t> a - b = V2 
'SOTO «rtf^, 

.b.(^y- (^)‘ 

= fiiy f^ii 2 [to^pjct] 
v 2 J v 2 ) 

_3 _ 2 i 
"4 4 4 

t£TC*, a 2 + b 2 = (a + b) 2 - 2ab 

_ 3 _ i- - 
“•* 2 2 

Wlf 

- 8ab (a 2 + b 2 ) 

= 8 - mrn^^oi 

4 2 


- 5 

= WW 

. <jpi*pF - TOW (OTf«fc 5 ) 

12. x - i- = p ^(7^77) 'SsxtmMa^i 

1 

c^toth 


'bob' 


'G3f4«1 sffcftj 



^r, x 2 -l = p X 
^T, x 2 - px =1 
x(x - p) = 1 


c 

x(x - p) 

= 7 RR ^OJ 


= c 

Ans. : c 


13. a + i- = 5 **st, ^2 ~ 

towi s 

~ Tf?Tf*l< <3 
*P 4t3 


+ a + 1 l 


Tia 2 + a + 1) 


= — 1 - 1 

a + 1 + ~ a + - + 1 
a a 

= _J l 

5+1 6 

Ans. : = \ 

6 

Or,a + — = 5 
a 

.*. a 2 +l = 5 

— = -* -L_ I 

a^+a+1 5a+a 6a 6 

14 * x + y + z = o x 3 + y 3 + z 3 ^s? 

^HTRR S 

c^Tn^TO, 


<3 <114*1 PiPufR d>$ll> ’tf^© 


'bO<& 


x + y + z = 0 
^T, x + y = -z 

4t, (x + y) 3 * ( -z) 3 [vbO*iC4 ^R 4Cd) 

■^t, x 3 + y 3 + 3xy(x + y) = -z 3 

, x 3 + y 3 + 3xy (-z) = -z 3 [ .*. x + y = -z] 

^T, x 3 + y 3 - 3xy z = -z 3 
^t, x 3 + y 3 + z 3 = 3xyz. 

x 3 + y 3 + z 3 = 3xyz. 

Ans. : 3xyz 

1 5. x + y = a, x 2 + y 2 = b 2 x 3 + y 3 = c 3 ^ , n&M a 3 + 

2c 3 tflfJ ^TR ^5? 

a 3 +2c 3 

= (x + y) 3 + 2(x 3 + y 3 ) 

= x 3 + y 3 + 3xy (x + y) + 2 (x 3 + y 3 ) 

= 3(x 3 + y 3 ) + 3xy (x + y) 

= 3{(x 3 + y 3 ) + xy(x + y)} 

= 3 {( x + y) (x 2 - xy + y 2 ) + xy(x + y)} 

= 3(x + y) (x 2 -xy + y 2 + xy) 

= 3(x + y) (x 2 + y 2 ) 

= 3ab 2 [ .*. x + y = a, x 2 + y 2 = b 2 ] 

Ans. : 3ab 2 

16. a 3 -b 3 =513 a - b = 3 ^4 ab^^R W? 

% 

stmt wrfR, 

a 3 - b 3 = (a - b) 3 + 3ab(a -b) 

^ t , 513 = 3 3 + 3.ab.3 RR 
^t, 513 = 27 + 9 ab 
^T, -9ab = -513 + 27. 

^f, 9ab = 486 

TTt k 486 

^T,ab = — 

.*. ab = 54 
Ans. : 5 4 

17. x + — = V 3 x 3 + ~r ^ ' J TR 4^* ? 

x x J 

^*JR | 

PTQTt\ 

x + - = V 3 

x 


^80 




18. 


^R, 


x + "3 
X J 


= ( X+ x)- 3x x( X+ x) 
= (Vi/- 3 Vi 
= 3 Vi-3 Vi =0 


Ans. : 0 

^ a + b = m, a 2 + b 2 = n <4^ a 3 + b 3 = P 3 v5^ 

2p 3 ^ '5TR ^5 f 


3Rt«TR g 

C^rQTTT 

a + b = m, a 2 + b 2 = n, a 3 + b 3 = p 3 
m 3 + 2p 3 

= (a + b) 3 + 2(a 3 + b 3 ) 

= a 3 + 3a 2 b + 3ab 2 + b 3 + 2a 3 + 2b 3 
= 3a 3 + 3b 3 + 3a 2 b + 3ab 2 
= 3a 3 + 3a 2 b + 3ab 2 + 3b 3 
= 3(a 3 + a 2 b + ab 2 + b 3 ) 

= 3{a 2 (a + b) + b 2 (a + b)} 

= 3(a + b) (a 2 + b 2 ) 

= 3mn fTO <Pic?0 


= 3mn 

Ans. : 3mn 

19. x = V 3 + V 2 x 3 + -j- i£j^ TO | 

TO1TO g 
(^QTH 

x = Vi -»• Vi 
. I = 1 

x Vi + Vi 
(Vi - V 2) 

(Vi - Vi) (Vi + Vi) 




pgi <3 to 3 ? (Vi - Vi) toi «ft 

(Vi - V 2 ) 

” (Vi) 2 -(Vi) 2 

= VL=i I.VS-V5 

3- 2 

,i = Vi- V 2 

X 

. x + -=Vi + Vi + Vi-Vi 

X 

^ 1 ,x + --2 Vi 

X 

<*PR, 

x3+ i = ( x + x )3 “ 3 - x x (x+ x ) 

= (X + 1 ) 3 - 3 (X + ;) 

X X 

= ( 2 Vi) 3 - 3. 2 Vi 

= 8.3Vi - 6Vi 
= 24Vi -6 Vi = 18 Vi 
Ans. : 18 V3 

10 (a 2 + I ) 2 = 3 a 2 a 3 + 4 RI 'JTH fMg ^ I 

’rauiH s 

(a 2 + 1) 2 = 3a 2 
^T, a 4 + 2a 2 + 1 = 3a 2 

^ 2 +2 + 4-=3 U 3 

* a 2 

, 11- 
^T, a 2 + 2 . a. + 2 ” 3 
’ a a * 

^ ■ ( a + i) 2=3 

a+-=Vi [^5?I PlW] 

* a 


(fofc srfc fa 


fc8* 


4HR, 

a3+ ^-=(a + V-3.,i(a + L) 
a a a V a/ 

= (V5) -3^3 =3'J1-3'J1 = 0 

:. a 3 +4- - 0 A ns. 

a J 

22. x + ~ = x 2 + ~ = 

*TOT<fR : 

<w?n 

1 . 
x +- = 4 
x 

^ + ^=(x + i) 2 - 2 x.i 

= (4) 2 -2= 14 

23 ’ y + x = 4 ^ + 

^rtm : 

C^GTTT 


x y 

y + x = 4 


[fc®? nro* ?<f to] 


?t, 


, ~2 + *2 + 2 • “ . JL = 16 

y 2 x 2 y x 

y 2 v 2 

^•^2 + ^ 2 = 16-2= 14 
Ans. : 1 4 

24 • x - ^- = a^, x 2 + ^2 4) <J ITH W ? 

*rmm : 

C^STTT 

I_ 


?. y. 


4m, 


(x - -) 2 + 2.x. - 

V X 7 Y 


c^sfS ’tf 


^80 


I • •"‘"‘la 2 + 2 

Ans. : a 2 + 2 

,- ,„ + — = a m 4 + ^4 OBJ XR ^ I 

;'■ m rn 

Tfsrfm : 

m 4 + ^3 =(mV + (^) 2 

= ("' 2 + ^2) 2 -2m 2 .^ 

= {(m + -) 2 -2m.-} 2 -2 
1 v m 7 m J 

= (a 2 - 2)2 - 2 

= (a 2 ) 2 - 2.a 2 2 + (2) 2 -2 RR 
= a 4 - 4a 2 + 4-2 
= a 4 - 4a 2 + 2 
Ans. : a 4 - 4a 2 + 2 

26. x + i - = 2 *X. ^ 

: 

x + - = 2 
x 

'si^rm, ,2tl = 2 

X 

W?f, x 2 + 1 = 2x 
smt, x 2 - 2x + 1=0 

<smt, (x- i) 2 = o 
.*. x - 1 = 0 .*. x = 1 

4m, 

x 

X 2 + X - 1 
X 


41? '5TR I 


1 + 1-1 


=i=* 

Ans. : 1 

x = a + ~ 4l?t y = a- * 37*1, x 4 +y 4 -2x 2 y 2 41? "STf? 1»rf? I 
a a 

: 

x 4 + y 4 - 2x 2 y 2 
= (x 2 ) 2 + (y 2 ) 2 - 2x 2 y 2 


27 


^88 


28. 


29. 


'G?5l < P 4 1 *\fos 

Z'(J-y2)2 

= (x + y) 2 (x - y) 2 

/ 1 1x2/ 1 1x2 

= (a + - + a - -) ( a + - - a + -) 

v a a 7 v a a 7 

= (2a) 2 ( ^ )“ [ x y <pRSJ ] 

= 4a 2 .4 = 4x4 = 16 
a 2 

Ans. : 1 6 

a + b + c = 9 dTO* ab + be + ca = 31 a 2 + b 2 + c 2 'SIR 

^1? I 

a 2 + b 2 + c 2 + 2(ab + be + ca) = (a + b + c) 2 
^t, a 2 + b 2 + c 2 = (a + b + c) 2 - 2(ab + be + ca) 

^T, a 2 + b 2 + c 2 = (9) 2 - 2. 31 = 81 - 62 = 19 
Ans. : 1 9 

x + y + z = 15 x 2 + y 2 + z 2 = 83 37?!, xy + yz + zx 4 3 
'STR W? 



?nrt«fR : 

x 2 + y 2 + z 2 + 2(xy + yz + zx) = (x + y + z) 2 
^T, 2(xy + yz + zx) = (x + y + z) 2 - (x 2 + y 2 + z 2 ) 

^T, 2(xy + yz + zx) = (15) 2 - 83 = 225 - 83 
(xy + yz + zx) = 7 1 
Ans. : 7 1 

30. a + b + c = 10 a 2 + b 2 + c 2 = 38 (a - b) 2 + (b - c) 2 

+ (c - a) 2 4)3 "STR ^5 ? 


?TWR : 

a 2 + b 2 + c 2 + 2(ab + be + ca) = (a + b + c) 2 

2(ab + be + ca) = (a + b + c) 2 - (a 2 + b 2 + c 2 ) 
^T, 2(ab + be + ca) = (10) 2 -38 


2(ab + be + ca) = 100-38 = 62 
ab + be + ca =^=31 

(a - b) 2 + (b - c) 2 + (c - a) 2 
= a 2 - 2ab + b 2 + b 2 - 2bc + c 2 + c 2 - 2ca + a 2 
= 2(a 2 + b 2 + c 2 ) - 2(ab + be + ca) 

= 2.38-2.31 =76-62 = 14 
Ans. : 1 4 


a + b = c OWR CT, a 3 + b 3 + 3abc = c 3 . 

a 3 + b 3 + 3abc 
= a 3 + b 3 + 3ab(a + b) 

= (a + b) 3 [ a + b = c *TR ] 

= c 3 

32. a3 “? = 4 * 


..- i .(.- i )’. )..!(-;> 

= (l) 3 + 3.1 1 ^Pic^ ) 

= 1 + 3 = 4 (2T&nf«te) 

33. x- L =p*W 

>rm«TR l 

1 

x - - = p 
x 

* 3 - i=(-D + 3 x K x - x ) 


= (P) 3 + 3p = p 3 + 3p 
Ans. p 3 + 3p 


34. a + - = 2 ^ 
a 

>rsn«rR s 


(» 2 + ?)( a3 


a + ~ = 2 
a 


‘4RR 5 !, 

( a2 + ?) ( a3 + ?) 

■{(■* *) 3 ' J - K ‘* ;)1 

= {(2)2 - 2} { (2) 3 - 3.2} 

= (4 - 2) (8 - 6)= 2 X 2 
= 4 

Ans. : 4 


'! }S<t 


Mb 


35. 


36. 


'GiTFPT 

m= 5, n = 7 TOT, 16 (m 2 + n 2 ) 2 + 56(m 2 + n 2 ) (3m 2 — 
49(3m 2 — 2n 2 ) 2 TO ^ , 

TOTO t C^f'OTTI m = 5 W n = 7 

sm 

= 16 (m 2 + n 2 ) 2 + 56 (m 2 +n 2 ) (3m 2 — 2n 2 ) 

+ 49 (3m 2 — 2n 2 ) 2 

= (4 (m 2 + n 2 ) + 2 . 4. (m 2 + n 2 ).7 (3m 2 _2 n 2 ) 

+ {7(3m 2 — 2n 2 )} 2 

= {4 (m 2 + n 2 ) + 7 (3m 2 — 2n 2 )} 2 [o = 5.x = 7] 

={4 (5 2 + 7 2 ) + 7 ( 3.5 2 — 2.7 2 )} 2 

= {4 (25 + 49) + 7 (75 — 98) } 2 

= {(4.74 + 7. (— 23) } 2 

= (296—161) 2 

= (135) 2 = 18225 Ans 

a + 7 = 4 TOT, a4 + ~ 4 * TO ^ i 
a a4 


2 n 2 ) + 






, - = m c<W« «, a 4 + Zi - m 4 + 4,1,2 + 2- 

}7 a a a 

8 






• (■’ 

= { (m ) 2 + 2} 2 — 2 
= (m 2 + 2) 2 —2 
= (m 2 ) 2 + 2.m 2 . 2+ 2 2 — 2 
= m 4 + 4m 2 + 4 — 2 
= m 4 + 4m 2 + 2 

- TO’P* (C*f 41 pn w) 


38 . a - — = 4 tot, C'TTO 
a 


^TO l 


«• a2 + & 


18. 


b8<\ 


TOTO I 

c'i'Qin 'srrcs, 

..1.4 

' 

.•. ?nf 5 r, 

“* i -<*’>’*(?> 

.{(.. l >- 2 . 1}’- 3 

= { (4) 2 — 2 } 2 — 2 = (16 — 2) 2 — 2 
= (14) 2 — 2= 196 — 2 



= (4)2 + 2 (TO^PraO 
= 16 + 2 = 18 
= TO*r* (c^rror **r) 

•">. a + b = 8 ab = 15 (a - b ) 2 « a 2 + b 2 « aB ** I 

^TO l 

CT'am 

a + b =8 W ab*15 


= 194 Ans. 


'b8V' 




W (a — b) 2 = (a + b) 2 — 4ab 

= (8) 2 — 4. 15 
= 64 — 60 = 4 Ans. 

TO, a 2 + b 2 = (a + b) 2 — 2ab 


4 , 


= (8)2 — 2. 15 
= 64 — 30 = 34 Ans. 

40. x — y = 7 am xy = 60 (x + y) 2 « x 2 + y 2 anj TO 
TOTO 2 

C'fOin X — y = 7 W xy = 60 
4lf-1, (x + y) 2 = (x — y) 2 + 4xy 
= (7) 2 + 4.60 
= 49 + 240 = 289 Ans 
aw® WTPl x 2 + y 2 = (x — y) 2 + 2xy 
= (7) 2 + 2.60 
= 49 + 120 = 169 Ans. 

41. x + y = 12 am xy = 27 *CW (x — y) 2 >9 (x 2 + y 2 ) am UTW f3H» 

I 

toto § 

x — y = 12 W xy = 27 
3WS 3lf*1 = (x — y) 2 

= (x + y) 2 — 4xy 
= (12) 2 — 4.27= 144— 108 = 36 
5 } v T' 3 ^nf*T = x 2 + y 2 

= (x + y) 2 _ 2.xy 

= 02) 2 — 2.27 = 144 — 54 = 90 Ans. 

42. x — ^ = 5 TOT ^ x + 4V TO ^ i 
TOTO 2 


cw?n 



2Pi73 <nf*t 





bSh 


-(»-!> 


2 ^ 1 
+ 4 . x - 
x 


= 25 + 4 = 29 Ans 

43 . a + b = 13 W a — b = 3 2a 2 + 2b 2 'fl ab ^ ^ i 

TOTO 2 


CW'QTT! 

a + b = 13 a — b = 3 
?if*t 


= 2a 2 + 2b 2 

= (a + b) 2 + (a — b) 2 [ 2a 2 + 2b 2 = (a + b) 2 + (a - 

= (13)2 + (3)2 = 169 + 9= 178 
w sm ?rf*t, ab = (^“y^) 2 — ( " Y - b ) 2 

=(?>-(!> -f-f 


-b) 2 ] 


169 — 9 160 


=40 Ans. 


"4 4 

44. x + y = 19 x — y = 11 TOT, 2x 2 + 2y 2 ^ 4xy 4? TO ft'fa 
^RT i 


TOTO 2 

c*rG?n 

x + y = 19 x — y = 11 
/. sFRJSTft = 2x 2 + 2y 2 

= (x + y) 2 + (x — y) 2 
= ((19) 2 +(ll) 2 = 361 + 121 =482 
orot 3lf*t = 4xy 

= (x +y) 2 — (x — y) 2 = (19) 2 — (ll) 2 
= 361 — 121 =240 Ans 

45. x + y + z = 2 xy + yz + zx = 1 TOT , (x + y) 2 + (y + z) 2 

+ (z + x) 2 4RI VH 


'iX?0 




x + y + z = 2 xy + yz + zx = 1 
4*R, 

(x + y) 2 + (y + z) 2 + (z + x) 2 
= x 2 + 2xy + y 2 + y 2 + 2yz + z 2 + z 2 + 2zx + x 2 
= (x 2 + y 2 + z 2 + 2xy + 2yz + 2zx) + x 2 + y 2 + z 2 
= (x + y + z) 2 + {(x + y + z) 2 - 2(xy + yz + zx)) 

= 2 2 + { 2 2 — 2.1} 

= 4+ {4-2} 

= 4 + 2 =6 

^5^, TO = 6. Ans. 

46. 64x 2 + 96xy + 37y 2 TO inR x - 1 

TOTO j 

(W3TTT *m, 

1 

x=g ,y = 1 

3TO mf'Wmt - 64 x 2 + 96xy + 37y 2 
= f(8x/ 2 + 2.8x.6y + (6y) 2 ) + y 2 
= (?x + 6y) 2 + y 2 

= (^8.i+ 6.1^ + (1) 2 [x y 43 TO ^Pol 

- (7) 2 + 1 
= 49+1 
= 50 Ans. 

47. a + b = 7p ^ ab = 12p 2 ^[, a - b ^ TO W? 
TOTO : 

C^fOTTI 

a + b = 7p ab = 12p 2 
wtft, 

(a - b) 2 = (a + b) 2 - 4ab 
= (7p) 2 - 4. 12p 2 fTO^Oj 
= 49p 2 - 48p 2 
= P 2 

(a - b) = ± p 

^54^, f^4?I TO ± p Ans. 

48. x -y = 2 4RK xy = 3 'SF\, x + y 4* TO W? 

TOTO : 

c^TQjn 


y = 1 




x - y = 2 xy = 3 

•«nro wtft, 

(X + y ) 2 = (x - y) 2 + 4xy 
= (2) 2 + 4.3 (TO 
= 4+12 
= 16 

x + y = ± 4 

'SFStift, TO - ± 4. Ans. 
49 . x + ^ = x 4 +^j 

TfSTtTO : 


-(«■ ♦»*-*** 

■{O^* -*}*-* 

= (2 2 - 2) 2 - 2 {TO 
= (4 - 2) 2 - 2 
= 2 2 - 2 
= 4-2 
= 2 

x 4 + t = 2 
X 4 

^5^ , TO = 2 Ans. 

50. x + y + z = p xy + yz + zx = q fJR, (x + y) 2 + (y + z > 2 

+ (z + x) 2 ^ TO ^5? 

TOTO : 

(wi *m, 

X + y + z = p xy + yz + zx = q 
4*R, 

(X + y) 2 + (y + z) 2 + (z + X ) 2 


^ ears*! ftPwpj qffiss 

= (x 2 + 2xy + y 2 ) + (y 2 + 2yz + z 2 ) + ( z 2 + 2zx + x 2 

- (x + y 2 + z 2 + 2xy + 2yz + 2zx) + x 2 + y 2 + z 2 
= (x + y + z) 2 + {(x + y + z) 2 -2( X y + y z + zx)) ftU anM TO] 
= p 2 + p 2 - 2q 
= 2p 2 - 2q 

'STS'ffq, 5TR . 2p 2 - 2q Ans. 

S3. C'f’fH £2T, 

{ (t 1 ) 1 - ( h- 1 ) 2 } 2 - (^) ! - y 

TOtam : 

{(^) 2 -(i^) 2 } 2 

= (x + y) 2 - (x - y) 2 



= (* ^ + y 2 y ^-y 2 ^ 

_ i 6 x 2 + v 2 ) 2 _ (6x 2 - v 2)2 
4 4 

(X 2 + v2) 2 - (x 2- y 2^ 

4 

4xV 

4 


52. 


(3a + 4b) (5a + 2c) *j$f& jjjfpj ( 


retTO : 

(3a + 4b) (5a + 2c) 
WC'-f 

3a + 4b = x 
TO* 5a + 2c = y 

(3a + 4b) (5a + 2c) 
= xy 




'b&'C 


(3a + 4b)+ (5a 


•(H^y - Or*)’ 1 • • ' (^f 1 ) - ( i r I ) J 

= 1 

•( 




-( 


(3a + 4b) - (5a + 2c) | 2 

[x 'Q y <4 3 TO 1 

3a + 4b + 5a + 2c ^ 2 ^ ^ 3a + 4b - 5a - 2c ^ 2 

8a + 4b + 2c\ 2 / 4b - 2a - 2c \ 2 


cy _ ^ 4b - 2a - 2c y 


2 / V 2 7 

| 2(4a + 2b + c) j2 | 2(2b - a - c) j 2 

= (4a + 2b + c) 2 - (2b - a - c) 2 

'-JTOR, (3a + 4b) (5a + 2c) sllPlffi »iTO I (SRtf*te) 

53. x = VI + V^^T, x 2 + TOTOftfa^l 
TOTO : 

cron 

x = VI + V 2 (i) 


1 


1 


x VI + V 2 

(i) TO* (ii) CTO <K4 , 

x + - =V3 + 42+ t - 1 - 

x \3 + V 2 

,V5+Vi+ jxWa-Vq . 


..(ii) [f<i v l5)'© < P5l c t 


■ VI+ VI + 3 _ 2 

= VI + VI + VI-VI 
= 2 VI 


(VI + V 2) (VI - V^) 

pR <3 ^4s (VI - VI) TO! «ft TO] 

VI - VI 


.*. sjw ?rtf*t - x 


X “ 


LV.Xx.I 

X 




Wt8 

= (2V3) 2 - 2 

= 4.3-2 
= 12-2 
= 10 

^5^, f^4?J 'STR = 10 Ans,. 

54. x = b-c, y = c-a, z = a- b , x 2 - y 2 + z 2 + 2xz 43 

toto : 

3Ttf“t 

= x 2 - y 2 + z 2 + 2xz 
= x 2 + 2xz + z 2 - y 2 
= (x + z) 2 - y 2 
= (x + z + y) (x + z - y) 

= (b-c + a- b + c-a)(b-c + a- b- c + a); 

[x, y, z-4?I 'STR 

= 0.(2a - 2c) = 0 

/. x 2 - y 2 + z 2 + 2xz = 0 Ans. 

5 5. x 2 + 8x - 20 '3RSr?njZ*t 34M I 

TOTO : 

- x 2 + 8x - 20 
= x 2 + l Ox - 2x - 20 
= x(x + 10) - 2(x + 10) 

= (x - 2) (x + 10) 

(x - 2) (x + 10) 

B ( * - - ( x ^_ 2 - x^j o y [^,^^,1 

-ewf ) 2 

= (x + 4) 2 - 6 2 Ans. 

56. ( a + ^) 2 =3*CT, arm«f ^ CH, a 3 + = 0 

toto : 
c^qj n 




'bee 


- a 3 + *3 

-(**»’ 

= 3 ( a+ a)' 3 ( a+ a) l " ( a+ a) 2 = 31 

= o = w 

TO*P*F = TO*! 1 * (SP#te) 

57. x + y = 5 OTt xy = 6 x 3 + y 3 + 4(x - y) 2 4RJ XR 
| [?rfa§ ( 3 T8 *oo*l 

8 

WTTt 

x + y = 5 ^ xy = 6 

x 3 + y3 + 4(x _ y)2 TO ^ I 

= x 3 + y 3 + 4(x - y) 2 
= ((x + y) 3 - 3xy(x + y)( + 4(x - y) 2 
= (x + y) 3 - 3xy(x + y) + 4((x + y) 2 - 4xy) 

= (5) 3 - 3.6.5 + 4{(5) 2 - 4.6) 

[ x + y = 5 xy = 6] 

= 125 - 90 + 4(25 - 24) 

= 125-90 + 4 
= 39 

<5^543, TO - 39 Ans. 

58. 2x -^=5 W, 4x 2 + 9X 2 8x 3 -^^TTRft^^l 

?TTOR : 

(T^GTTf TOS, 



<sm. 






4x 2 + 9x^ 8x3 ”27x3 ^ ^ ^ 1 


^ 4 fft 


1 

h 9x 2 


-<**+(k) 
= ( 2x -^) 


2 + 2.2x.f 
3x 


f 3 ^ 2TE4T*t < pc4] 


= (5) 2 + j 

= 254 = 


75 + 4 _ 79 
3 "3 


. A 2 1 /v 

•• 4x2 + 9 ?=T 
R'oR stfir 


8x 3 - 


1 

27x 3 


=^> 3 -(i ) 3 

=( 2 x -i ) 3 + 3 - 2x i ( 2x -£) 

” (5) 3 + 2.5 [,. 2x-i= 5 ] 

= 125 + 10 
= 135 

•’• 8x3 - 2 ^ 5 = 135 

^TO, TO « y TO*. 135 
b ^ ^ _ a 2 b 2 


Ans. 


9. j^+^ = 6*t®i, ^ + a , *a?nmt 
Rt«fH : 

w?n m*, 

a b 
-+ - =6 
b a 


••• 




= (6) 2 - 2 =36-2 


= 34 


^2 + 7f ^ f^fa TO -34 A i! 


(Factorization of Polynomials 


^jfpf i04>fi> 4tf*t ^ 41 'fiC'slfTO 34 , dlPt^Jc^lld 

34STOF 4ff*T4 fcWRF 4t (factor) 4*fl 34 I C444 

*1^4 fcwm* C44 4>C4 ^>13$ TO 5F3P*t 

<£413$ ^ < s*1l | lW Rc^PH WT 4*fl 34 I 
tjtfS 43<f4 RuiWpMU : 

£ C3T3$ 41*341 ^IT?I o a 2 - b 2 = (a + b)(a - b). C^H 4lf*R4 > ^fD 4S^4 
^OTITO^C 9 ! 3444 4*£4 4$ f44Z44 >1I3IC4J $^31TO R*fa 4*4t TO I 
\ : + px + q 'ail^lcdS 4tRf4 $S*IW4 : 

\ + px + q 4il*ifi>c'® ‘ p r p f i sswHJ x 2 TOt to ^134 1 (to *) , f^hi 41 

441341^03 x TO ^134 + p TO*. ^§14 + q. TO*. * v mfD x 4f*lp$ i 

*rf4 , x + a TO*. x + b, x 2 + px + q I ^541*. SRyftTOS n$fiR *ffTO 

314 x 2 + px + q. 

x 2 + px + q = (x + a)(x + b) = x 2 + (a + b)x + ab. 

'SRW , p = a + b, TO*. q = ab. C441 41£ B 3, x 2 + px + q TO 3C4 (x + a)(x + 

b) C44TC4 p = a + b TO*. q = ab; ^tR x 2 + px + q 44 ^’llt <? R*f4 4*4 W 3tf4 q 
C4S 444 2fTO <P4C^> 314 C4, TO44 CTOTO p 34 I 

px 2 + qx + r '3rT^TE44 4tf%4 ^S*ll , l4 : 

**R px 2 + qx + r TO $<sTO^ ax + b TO*. cx + d. 

''fTOT*. (ax + b)(cx + d) TO *flTO px 2 + qx + r TO 4TO 3C4 I ^^R px 2 + qx + r = 

1 ax + b)(cx + d) = acx 2 + (be + ad)x + bd. 
p = ac\ q = be + ad. r =bd. 
p x r = ac x bd = be x ad. 

Wl 4IC*3 C4, px 2 + qx + r TO $<sTO4s ( ax + b)(cx + d), C4TO4 pr = be x ad TO*. q 
be + ad. *^$TO px 2 + qx + r v5 d4*ft44 4lf“t4 4 S 4^$ pr. 

TO TO*. x-4f*5r$ ^Ici4 ^1' 5 H ^ v lli4» ^4T$ 334 413+4 

Tr«fStR ,i fhl C4I444 x TO 43^ q TO >WH 34 I 




<3 <5 1^*1 f<lf>143 CtJ'Sltj 


❖ TO*rt <tj w 3tf“t f3Pi 43f& f3flH> 3if*fpp 'sw 3 rpi , 

cw - a 43*ft $ wfp ^ 3 3ft b 3rftft a#iw f^m to i « 

OT3 : — = X 2 
x 

.-. X 3Ptt X 3 43 43*ft 

•:• <P^]P TI 3WT§ft *Jlf*tt3 43^4 ftPl common PTITO 6 ! ftt3 ^ 

3iftra ^ttsth to i 

(7133 : a 3 - a 2 = a 2 (a - 1) 

.-. a 2 (a - 1) ^PTT a 3 - a 2 43 ^WP 

❖ Middile term (W33 ^?#5 fcWRP) ^Nw fcWfPP TOl 

TO I 

C333 : a 2 - 4a + 3 
= a 2 - 3a - a + 3 
= a(a - 3) - l(a - 3) 

= (a - 3) (a - 1) 

.-. (a - 3) (a - 1) ^Plt a 2 - 4a + 3 43 

❖ ^TOPP fttW ^PTf 43*ft 3Tft3 C3tf®BP §<tfll<P*jPfl3 ^ ^ ^ 

W I (7133 : a 4 + 4a 2 - 5 4$ T flf*tft3 fcWW (a 2 + 5) (a 2 - 1) 4TO3 (a 2 - 

1) C3tf*FP $<*TO3S 33 I 4 WTO 3fftft $<!TOPP fttfjrfTO TOft I (a 2 + 

5) (a + 1) (a - 1) 3f C3lfa<P I 

.-. ?nf*tf^ ^topp ftctfro vTTO i 

❖ 3J3 : a 2 - b 2 = (a + b) (a - b) 

❖ x 2 + (p + q)x + pq = (p + x) (q + x) 

❖ x 3 + (p + q + r)x 2 + (pq + qr + rp)x + pqr = (p + x) (q + x) (r+x) 

•:• TOft (^#TO) C3tf*FP ftftft <TTf*f3TTO $WrP ftftt33 PTC3I ^ 

»p%* >awoR3t jiQcti <?h a«ra ^ « c #sci* 

b»K<P3 «£RR 43*. (TO *jft *f1^)*lC<P5t t>°U<Pd *ftTO t>°1C<P3 3*1 TO ^ 
b*fC<P3 Wt 3TO TO I (7133 : 
x (x + 3) (x - l) (x + 4) + 4 
= x(x + 3) (x + 4) (x - 1) + 4 
= (x 2 + 3x) (x 2 + 3x - 4) + 4 
3f3, x 2 + 3x = p 
/. p(p - 4) + 4 
= p 2 - 4p + 4 
= p 2 - 2p - 2p + 4 

= p(p - 2) — 2(p - 2) 

= ( P - 2) (p - 2) 


<3<JT<JS91 faft43 (frjft *tft® 

+ 3x - 2) (x 2 + 3x - 2) TO 3^0 I 

opg^t: (x + 2) (x + 3) (x + 4) (x + 5) - 8 
43 $<5TO* TO3, (x 2 + 7x + 8) (x 2 + 7x + 14) 

ot^CTO $TOP?J3 TOtTOJ ^<^TO3s ft% s 4PTCSI OT9 3Tft /(x) TO3 3ft 
* f( a) /(-a) 43 33TP1 /(x) = 0 TO ^TTO3 (x - a) WTT j> + a^TO3 

,- (x ) 43 I ^TO (x + a) Wft (x - a) <7P ftPi 3lfit 

qrC3 /(x) 43 TO# ftTOS TO3 I 33PTC3 ^TOPP3 ftf3t3 common f3C® 

TO3I 

C333 : x 3 - 7x + 6 43 C*K4 
/(x) = x 3 - 7x + 6 
2P^g 3lPlP5 x = 1 33TP1 /(x) = 0 
... ( X - 1) ^PTt /(x) 43 43^ 

4*13 

x 3 - 7x + 6 

= x 3 - x 2 + x 2 - x - 6x + 6 

= x 2 (x - 1) + x(x - 1) - 6(x - 1) 

= (x- 1) (x 2 + x - 6) 

= (x— 1) {x 2 + 3x-2x-6} 

= (x - 1) (x(x + 3) - 2(x + 3)} 

= (x- l)(x + 3) (x -2) 


f3f*TdPt 2nfT3^ : 

1. 2a 2 b 2 + 2b 2 c 2 + 2c 2 a 2 - a 4 - b 4 - c 4 

. [v!> 8TO Pl^i43] 

= 2a 2 b 2 + 2b 2 c 2 + 2c 2 a 2 - a 4 - b 4 - c 4 
= 4b 2 c 2 + 2a 2 b 2 - 2b 2 c 2 + 2c 2 a 2 - a^ - b* - c 4 
= (2bc) 2 - (a 4 + b 4 + c 4 - 2a 2 b 2 + 2b 2 c- - 2c a ) 

= (2bc) 2 - (b 2 + c 2 - a 2 ) 2 , 

= (2bc + b 2 + c 2 - a 2 ) (2bc - b 2 - c 2 + a ) 

= {(b + c) 2 - (a) 2 } {a 2 - (b-c) 2 } 

= (b + c + a) (b + c - a) (a + b - c) (a - b + c) Ans. 

2. f^RTO^ : (vso^53 f3f^43] 

a(a + l)(a + 2)(a + 3) - 15. 

33t3t3 : 

a(a + l)(a + 2)(a + 3) - 15 


vjj'bo 


'Gdl*? 0 ! Sffcftg 


= p(p + 2) -15 (a 2 +3a=p f*Ttt) 
= p 2 + 5p - 3p U 5 
= (p + 5)(p - 3) 

TO <f>lCd 

= (a 2 +3a+5)(a 2 +3a - 3) 
frsa : (a 2 +3a+5)(a 2 +3a - 3) 
3. ^*1 S [^c&WSJ 

a 3 - 3a 2 b + 2b 2 
: a 3 -3a 2 b+2b 3 

= a 3 -a 2 b-2a 2 b+2ab 2 -2ab 2 +2b 3 
= a 2 (a-b)-2ab(a-b)-2b 2 (a-b) 

= (a-b) (a 2 -2ab-2b 2 ) 

Ans : (a-b) (a 2 -2ab-2b 2 ) 

wrr. 


a=b 

f(b)=b 3 -3.b 2 .b+b 3 
= b 3 -3b 3 +3b 3 
= 3b 3 -3b 3 
=0 

srPtrora to ^ ^ w a =b ^ i \x (a ■ 

• 3 2 3 

•• a -3a o+2b' 5 

= a 3 -a 2 b-2a 2 b+2ab 2 -2ab 2 +2b 3 

= a 2 (a-b)-2ab(a-b)-2b 2 (a-b) 

= (a-b)(a 2 -2ab-2b 2 ) 

Ans: (a-b)(a 2 -2ab-2b 2 ) 

Hi Pi 


- 4x - 1 


HP!) 


4. 8x 3 
TOTO : 

8x 3 - 4x - 1 
= 8x 3 + 1 - 4x - 2 
= (8x 3 + 1) - 2(2x + 1) 

= {(2x) 3 + (l) 3 } - 2(2x + 1) 

= (2x+ l){(2x) 2 - 2x.l + (l) 2 } - 2(2x + 1)} 
= (2x + 1) (4x 2 - 2x + I) - 2(2x + 1) 

= (2x + l)(4x 2 - 2x + 1-2) 

= (2x + l)(4x 2 - 2x - 1) 

Ans. : (2x + l)(4x 2 -2x- 1) 

5. ax 2 + (a 2 + l)x + a 
TOTO : 


ax 2 + (a 2 + l)x + a 




I*-- sax 2 * + a 2 x + x + a 

= ax(x + a) + l(x + a) 

- (x + a)(ax + 1) 

Ans. : (x + a)(ax +1) 

5(x + y) 2 + 18fx 2 — y 2 ) — 8(x— y) 2 K<^sj ft™**] 

[ ^rsrtTO • 

5(x + y) 2 + 18(x + y)(x - y) - 8(x - y) 2 
TO 

x + y = a x - y = b 

dlPt TOT = 5a 2 + 1 8ab - 8b 2 
= 5a 2 + 20ab - 2ab - 8b 2 
= 5a(a + 4b) - 2b(a + 4b) 

= (a + 4b)(5a -2b) 
a <3 b TO dPitil 

= (x + y + 4x - 4y) (5x + 5y - 2x + 2y) 

= (5x - 3y)(3x + 7y) 

Ans. : (5x - 3y)(3x + 7y) 

7. (x 2 + 2x) 2 + 12(x 2 + 2x) - 45 [*8-^ TTO^] 

TOTO : 

(x 2 + 2x) 2 + 12(x 2 + 2x) - 45 

X 2 + 2x = a 

a 2 + 12a - 45 
= a 2 + 15a - 3a - 45 
= a(a + 15) - 3(a + 15) 

= (a + 15) (a - 3) 
a ^ TO dPiCd , 

(x 2 + 2x + 15) (x 2 + 2x - 3) 

Ans. : (x 2 + 2x + 15) (x 2 + 2x - 3) 

8 . 

a 4 b 4 + a 2 b 2 c 2 + c 4 

'^TtTO : 

a 4 b 4 + a 2 b 2 c 2 + c 4 

= (a 2 b 2 ) 2 + 2a 2 b 2 c 2 + (c 2 ) 2 - a 2 b 2 c 2 
= (a 2 b 2 + c 2 ) 2 - (abc) 2 
= ( a 2 b 2 + c 2 + abc) (a 2 b 2 + c 2 - abc) 

= ( a 2 b 2 + abc + c 2 )(a 2 b 2 - abc + c 2 ) 

Ans. : (a 2 b 2 + abc + c 2 )(a 2 b 2 - abc + c 2 ) 


9. ^ : b <m W\*w] 

9x 2 +18x — 40 

: 

9x 2 + 18x — 40 
= (3x) 2 + 2.3x 3 + 3 2 - 40 - 9 
= (3x + 3) 2 - 49 
= (3x + 3) 2 - 7 2 
= (3x + 3 + 7) (3x + 3 - 7) 

= (3x+ 10) (3x-4) 

Ans. : (3x + 10) (3x - 4) 

10. 

4a 4 — 4a 2 + 9 

: 

4a 4 - 4a 2 + 9 

= (2a 2 ) 2 + 2.2.a 2 3 + 3 2 - 16a 2 
= (2a 2 + 3) 2 - (4a) 2 
= (2a 2 + 3 + 4a) (2a 2 + 3 - 4a) 

= (2a 2 + 4a + 3) (2a 2 - 4a + 3) 

Ans. : (2a 2 + 4a + 3) (2a 2 - 4a + 3) 

11. 

a 2 — b 2 — c 2 — 2bc + a — b — c 

; 

a 2 - b 2 - c 2 - 2bc + a - b - c 
= a 2 - (b 2 + c 2 + 2bc) + l(a - b - c) 
= (a) 2 -(b + c) 2 + l(a-b-c) 

= (a + b + c) (a - b - c) + 1 (a - b - c) 

= (a - b - c) (a + b + c + 1) 

Ans. : (a - b - c) (a + b + c + 1) 

12. ftfoipfj 

9x 2 + 18x - 40 
: 

= (3x) 2 + 2.3x.3 + 3 2 - 40 - 9 
= (3x + 3) 2 - 49 
= (3x + 3) 2 - 7 2 
= (3x + 3 + 7) (3x + 3 - 7) 

= (3x+ 10) (3x - 4) 

Ans. : (3x + 10) (3x - 4) 




'b'b'O 


a 2 _ b 2 + 4bc - 4c 2 

■jrsjurffi % 

a - - b 2 + 4bc - 4c 2 
= a 2 - (b 2 — 4 be + 4c 2 ) 

= (a) 2 - {(b) 2 - 2.b.2c + (2c) 2 } 

= (a) 2 - (b -2c) 2 
= (a + b - 2c) (a - b + 2c) 

Ans. : (a + b - 2c) (a - b + 2c) 

! a 2 — b 2 — c 2 - 2bc + a - b - c 

5rsrt«rm s 

a 2 - b 2 - c 2 - 2bc + a-b-c 
= a 2 - (b 2 + c 2 + 2 be) + l(a - b - c) 

= (a) 2 -(b + c) 2 + l(a-b-c) 

= (a + b + c) (a - b - c) + 1 (a - b - c) 

= (a-b-c) (a + b + c + 1) 

Ans. : (a - b - c) (a + b + c + 1) 

3. (a 2 -b 2 ) (x 2 - y 2 ) + 4abxy 

s 

(a 2 - b 2 ) (x 2 - y 2 ) + 4abxy 

= a 2 x 2 - b 2 x 2 - a 2 y 2 + b 2 y 2 + 4abxy 

= ( a 2 x 2 + 2abxy + b 2 y 2 ) - (b 2 x 2 - 2abxy +a 2 y 2 ) 

= (ax + by) 2 - (a 2 y 2 - 2abxy + b 2 x 2 ) 

= (ax + by) 2 - (ay - bx) 2 
= (ax + by + ay - bx) (ax + by - ay + bx) 

Ans. : (ax + by + ay - bx) (ax + by - ay + bx) 

4. 45x 7 - 125x 3 a 4 

'mm » 

45x 7 - 125x 3 a 4 
= 5x 3 (9x 4 - 25a 4 ) 

= 5x 3 {(3x 2 ) 2 - (5a 2 ) 2 ) 

= 5x 3 (3x 2 + 5a 2 ) (3x 2 - 5a 2 ) 

Ans. : 5x 3 (3x 2 + 5a 2 ) (3x 2 - 5a 2 ) 

5 . xa 8 - x 9 

3rm«fn » 

xa 8 - x 9 
= x(a 8 - x 8 ) 

= x((a 4 ) 2 - (x 4 ) 2 ) 

= x(a 4 + x 4 ) (a 4 - x 4 ) 

= x(a 4 +x 4 )l(» 2 ) 2 - <* 2 ) 2 ) , 

= x(a 4 + x 4 ) (a 2 + x 2 ) (a 2 - x 2 ) 

= x(a 4 + x 4 ) (a 2 + x 2 )(a + x)(a - x) 


^8 




Ans. : x(a 4 + x<) (a 2 + x 2 )(a + x)(a - x’ 
6 . (1 - x 2 )(l + y) 2 - (i _ y 2 ) (1 

TOT*mt 8 

(I - x 2 )(l+y) 2 - (1 - y 2 ) (1 + x) 2 

- (1 - X)(l + X) (1 + y) 2 - (1 + y)(l 
= (1 +X)(1 +y)((l - X)(l +y) - (1 - 

- (1 + X)(l + y)(l + y- x_ X y_ J _ 

= (I +x)(l + y)(2y - 2x) 

= 2(1 + x)(l + y)(y - x) 

Ans. : 2(1 + x)(l + y)(y - x ) 

7 . m 2 - 4n 2 + 4n - 1 

g 

m 2 - 4n 2 + 4n - 1 
= (m) 2 - (4n 2 - 4n + 1) 

= (m) 2 - {(2n) 2 - 2.2n.l +(1)2} 

= (m) 2 - (2n - l) 2 
= (m + 2n - 1) (m - 2n + 1) 

Ans. : (m + 2n - 1) ( m - 2n + 1) 

8 . a 4 + a 2 + 1 

g 

a 4 + a 2 + 1 

= (a 2 ) 2 + 2.a 2 .l + (1)2- (a) 2 
= (a 2 + l) 2 - (a) 2 
= (a 2 + 1 + a) (a 2 + 1 - a) 

= (a 2 + a + l)(a 2 - a+ 1) 

Ans. : (a 2 + a + l)( a 2 - a + 1) 

9. a 4 + a 2 b 2 + b 4 

g 

a 4 + a 2 b 2 + b 4 

= (a 2 ) 2 + 2a 2 b 2 + (b 2 ) 2 - a 2 b 2 
= (a 2 + b 2 ) 2 - (ab) 2 
= (a 2 + b 2 + ab)(a 2 + b 2 - ab) 

= (a 2 + ab + b 2 ) (a 2 - ab + b 2 ) 

Ans. : (a 2 + ab + b 2 ) (a 2 - ab + b 2 ) 

10. 64x 4 + a 4 

g 

64x 4 + a 4 
= (8x 2 ) 2 + (a 2 ) 2 

= (8x 2 ) 2 + 2.8x 2 .a 2 + (a 2 ) 2 - 16a 2 x 2 
= (8x 2 + a 2 ) 2 - (4xa) 2 
= (8x 2 + 4ax + a 2 )(8x 2 — 4ax + a 2 ) 


+ x) 2 


- y) (i + x) 2 
y)(i + x)} 
x + y + xy) 




Ans. : (8x 2 + 4ax + a 2 )(8x 2 - 4ax + a 2 ) 

, j . mx 4 + 4m 5 

mx 4 + 4m 5 
= m(x 4 + 4m 4 ) 

= m{(x 2 ) 2 + (2m 2 ) 2 } 

= m{(x 2 ) 2 + 2.x 2 . 2m 2 + (2m 2 ) 2 - 4x 2 m 2 } 

= m{(x 2 + 2m 2 ) 2 - (2xm) 2 } 

= m(x 2 + 2m 2 + 2xm)(x 2 + 2m 2 - 2xm) 

= m (x 2 + 2xm + 2m 2 )(x 2 - 2xm + 2m 2 ) 

Ans. : m (x 2 + 2xm + 2m 2 )(x 2 - 2xm + 2m 2 ) 

12. 4x 4 + 8a 2 x 2 + 9a 4 

s 

4x 4 + 8a 2 x 2 + 9a 4 

= (2x 2 ) 2 + 2.2x 2 .3a 2 + (3a 2 ) 2 - 4a 2 x 2 
= (2x 2 + 3a 2 ) 2 - (2ax) 2 
= (2x 2 + 3a 2 + 2ax)(2x 2 + 3a 2 - 2ax) 

= (2x 2 + 2ax + 3a 2 )(2x 2 - 2ax + 3a 2 ) 

Ans. : (2x 2 + 2ax + 3a 2 )(2x 2 - 2ax + 3a 2 ) 

13. a 8 + a 4 x 4 + x 8 

^rsn«rm g 

a 8 + a 4 x 4 + x 8 

= (a 4 ) 2 + 2.a 4 x 4 + (x 4 ) 2 - a 4 x 4 
= (a 4 + x 4 ) 2 - (a 2 x 2 ) 2 
= (a 4 + x 4 + a 2 x 2 )(a 4 + x 4 - a 2 x 2 ) 

= {(a 2 ) 2 +2.a 2 x 2 +(x 2 ) 2 -a 2 x 2 }(a 4 - a 2 x 2 + x 4 ) 

= {(a 2 + x 2 ) 2 -(ax) 2 }(a 4 - a 2 x 2 + x 4 ) 

= (a 2 + x 2 •: ax)(a 2 + x 2 - ax) (a 4 - a 2 x 2 + x 4 ) 

= (a 2 + ax + x 2 )(a 2 - ax + x 2 )(a 4 - a 2 x 2 + x 4 ) 

Ans. : (a 2 + ax + x 2 )(a 2 - ax + x 2 )(a 4 - a 2 x 2 + x 4 ) 

14. 9a 4 - 34a 2 x 2 + 25x 4 

g 

9a 4 - 34a 2 x 2 + 25x 4 
= 9a 4 - 9a 2 x 2 - 25a 2 x 2 + 25x 4 
= 9a 2 (a 2 - x 2 )- 25x 2 (a 2 - x 2 ) 

= (a 2 - x 2 )(9a 2 - 25x 2 ) 

= { (a) 2 -(x) 2 } { (3a) 2 -(5x) 2 } 

= (a + x)(a - x) (3a + 5x)(3a - 5x) 

Ans. : (a + x)(a - x) (3a + 5x)(3a - 5x) 

15. a 4 b 4 + a 2 b 2 c 2 + c 4 

g 

a 4 b 4 + a 2 b 2 c 2 + c 4 

= (a 2 b 2 ) 2 + 2a 2 b 2 c 2 + (c 2 ) 2 - a 2 b 2 c 2 




'b'b'b 


'GiTPF*; 

= (a 2 b 2 + c 2 ) 2 - (abc) 2 
= (a 2 b 2 + c 2 + abc) (a 2 b 2 + c 2 - abc) 

= (a 2 b 2 + abc + c 2 )(a 2 b 2 - abc + c 2 ) 

A ns. : (a 2 b 2 + abc + c 2 )(a 2 b 2 - abc + c 2 ) 

16. a 2 + 6a + 8 - y 2 + 2y 

g 

a 2 + 6a + 8 - y 2 + 2y 
= (a) 2 + 2.a.3 + (3) 2 - 1 - y 2 + 2y 
= (a + 3) 2 - (y 2 - 2y + 1) 

= (a + 3) 2 - (y- l) 2 
= (a + 3 + y - l)(a + 3 - y + 1) 

= (a + y + 2)(a - y + 4) 

Ans. : (a + y + 2)(a - y + 4) 

17. x 2 + 2xy - 2yz - z 2 

g 

x 2 + 2xy - 2yz - z 2 
= x 2 - z 2 + 2xy - 2yz 
= (x + z)(x - z) + 2y(x - z) 

= (x - z)(x + z + 2y) 

= (x + 2y + z)(x - z) 

Ans. • (x + 2y + z)(x - z) 

18. (x r l)(x + 2)(x + 3)(x + 4) - 3 

^rr«fR g 

(x + l)(x + 2)(x + 3)(x + 4) - 3 
= (x + 1) (x + 4) (x + 2) (x + 3) - 3 
= (x 2 j - 5x + 4)(x 2 + 5x + 6) - 3 

x 2 + 5x = a 

3Tf*twr 

(a + 4)(a + 6) - 3 
= a 2 + 10a + 24 - 3 
= a 2 + 10a + 21 
= (a) 2 + 2.a.5 + (5) 2 - 4 
= (a + 5) 2 - (2) 2 
= (a + 5 + 2)(a + 5-2) 

= (a + 7)(a + 3) 
a - 43 TO 

= (x 2 + 5x + 7)(x 2 + 5x + 3) 

Ans. : (x 2 + 5x + 7)(x 2 + 5x + 3) 

19. x(x + 3)(x + 4)(x - 1) + 4 

g 

x(x + 3)(x + 4)(x — 1) + 4 
= (x 2 + 3x) (x 2 — x + 4x - 4) + 4 
= (x 2 + 3x) (x 2 + 3x - 4) + 4 




x 2 + 3x = a 

aiPfllTHl 

= a(a - 4) + 4 
= a 2 - 4a + 4 
= (a- 2) 2 

a- 43 *TR 

= (X 2 + 3x - 2) 2 = (X 2 + 3x - 2)(x 2 + 3x - 2) 
Ans. : (x 2 + 3x - 2)(x 2 + 3x - 2) 



g 


%- .-(fy-w 


21. 8x 3 - 27(x - y) 3 

3Tsrt«fW s 


8x 3 - 27(x - y) 3 
= (2x) } - 3 3 (x- y) 3 
= (2x) 3 - (3x - 3y) 3 

= (2x - 3x + 3y)((2x) 2 + 2x(3x - 3y) + (3x - 3y) ) 

= (3y- x)(4x 2 + 6x 2 - 6xy + 9x 2 - 18xy + 9y 2 ) 

= (3y - x)( 19x 2 - 24xy + 9y 2 ) 

Ans. :(3y- x)(19x 2 - 24xy + 9y 2 ) 

2 2. a 6 - 64 

g 

a 6 _ 64 = ( a 3 ) 2 - ( 8) 2 

= (a 3 + 8)(a 3 - 8) 

- (a + 2) Ka) 2 - } 2. a + (2) 2 ) (a - 2) ((a) 2 + 2.a + 2 2 1 
= (a + 2)(a 2 - 2a + 4)(a - 2)(a 2 + 2a + 4) 

= (a + 2)(a - 2)(a 2 - 2a + 4)(a 2 + 2a + 4) 

Ans. : (a + 2)(a - 2)(a 2 - 2a + 4)(a 2 + 2a + 4) 

23. 64(a - b) 3 - 27(a + b) 3 

l 

64(a - b) 3 - 27(a + b) 3 




'b'bfcr 


'Qjrm ftfofPt (foft 


= 4 3 (a - b) 3 * 33(a + b)3 

= (4a - 4b) 3 - (3a + 3b) 3 

24 «, n 3 -: ( ,\~2 7b) (37a2 “ l4 ab+13b 2 ) 

24. 8a + 12a 2 + 6a - 63 

^Rf«TR 2 

8a 3 + 12a 2 + 6a - 63 
= 8a 3 + 12a 2 + 6a + 1 - 64 

= /^ a)3 + , 3 (2a ) 21 + 3.2a. 1 2 + (1)3 _ 54 
= (2a + l) 3 - (4)3 1 } 04 

1 , ( ? a + 1 " 4 W 2a + O 2 + (2a + 1).4 + (4)2» 

= (2a “ 3 >( 4a + 4a + 1 + 8a + 4 + 16) 

- (2a- 3)(4a 2 + 12a + 21) 

Ans * : (2a - 3)(4a 2 + 12a + 21) 

2 5 • x - 3x 2 y + 3 X y 2 _ 28v 3 
TOWT 2 y 

x 3 - 3x 2 y + 3xy 2 - 28y 3 
= x 3 - 3x 2 y + 3xy 2 - y 3 _ 27v 3 
= (x- y) 3 - (3y) 3 y y 

1 / X ~ 3 yW x “ y) 2 + (x - y).3y + (3v) 2 ) 

= (x 4y)(x- - 2xy + y 2 + 3xy - 3y 2 + 9y2) 

= (x- 4y)( x 2 + xy + 7y 2 ) Y V) 

Ans. : ( X - 4y)(x 2 + xy + 7y 2 ) 

2 6. a 3 - 6a 2 + 12a - 9 

2 

a 3 - 6a 2 + 12a - 9 

= a 3 - 6a 2 + 12a- 8- 1 

= (a) 3 - 3.a 2 .2 + 3.a.2 2 - (2) 3 - i 
= (a - 2) 3 - (1)3 

- ffl" ^7 2 1),(a ’ 2)2 + (a_ 2).l +(1)2) 

- (a 3)(a 2 - 4a + 4 + a - 2+1) 

= (a - 3)(a 2 - 3a + 3) 

Ans * : (a - 3)(a 2 - 3a + 3) 

2 7. x 6 - 729y 6 

2 

x 6 - 729y 6 
= (x 3 ) 2 - (27y 3 ) 2 
= (x 3 + 27y 3 )(x 3 - 27y 3 ) 

= ((x) 3 + (3y) 3 } {(x) 3 - (3y)3 ) 

= x* 7 3v)(x' ‘ I 3 ? 2 V <X ~ 3y)(x2 + 3 *y + V) 

An, : (x ♦ 3y)(x - 3y>(x 2 + 3xy y + % y 2 )(x 2 * Yx'y \ 9y2) 




Vg“ a 3 - 9b 3 + (a + b) 3 

2 

a 3 - 9b 3 + (a + b) 3 

= a 3 - b 3 + (a + b) 3 - 8b 3 

= (a - b)(a 2 + ab + b 2 ) + (a + b) 3 - (2b) 

= (a- b)(a 2 +ab+b 2 )+(a+ b- 2b){(a + b) 2 + (a+ b).2b+(2b) 2 } 
= (a - b)(a 2 +ab+b 2 )+(a - b)(a 2 +2ab+b 2 + 2ab+2b 2 +4b-) 

= (a - b)(a 2 + ab + b 2 ) + (a b)(a 2 + 4ab + 7b 2 ) 

- (a - b)(a 2 + ab + b 2 + a 2 + 4ab + 7b 2 ) 

= (a - b)(2a 2 + 5ab + 8b 2 ) 

Ans. : (a — b)(2a 2 + 5ab + 8b 2 ) 

29. (a 2 + b 2 ) 2 — 18(a 2 + b 2 ) — 88 


2 

(a 2 + b 2 ) 2 - 


18(a 2 + b 2 )- 88 


a 2 + b 2 = x. 


= X 2 - 18x - 88 
= x 2 - 22x + 4x - 88 
= x(x - 22) + 4(x - 22) 
= (x - 22)(x + 4) 
x 4RJ 'STH 


= (a 2 + b 2 + 4)(a 2 + b 2 - 22) 

Ans. : (a 2 + b 2 + 4)(a 2 + b 2 - 22) 
30. (x 2 - 3x) 2 - 38(x 2 - 3x) - 80 

2 

(x 2 — 3x) 2 - 38(x 2 - 3x) - 80 


x 2 — 3x = a 

2FR3 ?nf 5 raw 

a 2 - 38a- 80 
= a 2 — 40a + 2a — 80 
= a(a - 40) + 2(a - 40) 

= (a - 40)(a + 2) 

a-4|?1 

= (x 2 - 3x - 40)(x 2 - 3x + 2) 

= (x 2 - 8x + 5x - 40)(x 2 - 2x - x + 2) 

= (x(x- 8) + 5(x - 8)) (x(x- 2)- l(x- 2)) 
= (x - 8)(x + 5)(x - l)(x - 2) 

Ans. : (x “ 8)(x + 5)(x — l)(x — 2) 




* 3<\0 




31 . x 2 - x - (a + l)(a + 2) 

*rot«rR g 

X 2 - X - (a + l)(a + 2) 

= x 2 - (a + 2)x + (a + l)x - (a + l)(a + 2) 

= x{x- a- 2} +(a+ l){x- a- 2} 

= (x - a - 2)(x + a + 1) 

Ans. : (x - a - 2)(x + a + 1) 

32. (x 2 - 4x)(x 2 - 4x -1) - 20 
?rart«fR g 

(x 2 - 4x)(x 2 - 4x - 1)- 20 

x 2 - 4x = a 

= a(a - 1)- 20 
= a 2 - a - 20 
= a 2 - 5a + 4a - 20 
= a(a - 5) + 4(a - 5) 

= (a - 5)(a + 4) 

= (x 2 - 4x - 5)(x 2 - 4x + 4) 

= {x 2 - 5x + x- 5} {(x- 2) 2 
= {x(x- 5) + l(x- 5)(x - 2) 2 } 

= (x + i)(x - 5)(x - 2)(x - 2) 

Ans. : (x + l)(x - 5)(x - 2)(x - 2) 

33 . (5a + 3x) 2 + 12(5a + 3x)(a + 2x) + 20(a + 2x) 2 
g 

(5a + 3x) 2 + 12(5a + 3x)(a + 2x) + 20(a + 2x) 2 
5a + 3x = p a + 2x = q 

?#rsn*n 

p 2 + 12pq + 20q 2 
= P 2 + lOpq + 2pq + 20q 2 
= p(p+ lOq) + 2q(p + lOq) 

= (p+ 10q)(p + 2q) 
p <3 q- 43 v 

= {5a + 3x + 10(a + 2x)} {5a + 3x + 2(a + 2x)} 

= (5a + 3x + 10a + 20x)(5a + 3x + 2a + 4x) 

= (15a + 23x)(7a + 7x) 

= 7(a + x)(15a + 23x) 

Ans. : 7(a + x)(15a + 23x) 




Vi"’. 35 x 1 - x - i* 2 * 

O 

35x 2 - x- 12 
= 35x 2 - 21x + 20x - 12 
= 7x(5x - 3) + 4(5x - 3) 

= (5x - 3)(7x + 4) 

Ans. : (5x - 3)(7x + 4) 

35 . 5x 2 y 2 - 2xyz- 16z 2 

5x 2 y 2 - 2xyz - 16z 2 
- 5x 2 y 2 - lOxyz + 8xyz - 16z 2 
= 5xy(xy - 2z) + 8z(xy - 2z) 

= (xy - 2z)(5xy + 8z) 

Ans. : (xy - 2z)(5xy + 8z) 

36 . -4a 2 + 23a + 6 
TTsn^fR g 

— 4a 2 + 23a + 6 
= - 4a 2 + 24a - a + 6 
= - 4a(a - 6) - l(a - 6) 

= (a - 6)( - 4a - 1) 

= - (a - 6)(4a + 1) 

= (6 - a)(4a + 1) 

Ans. : (6 - a)(4a + 1) 

37 . 4x 4 - 25x 2 + 36 

g 

4x 4 - 25x 2 + 36 
= 4x 4 - 16x 2 - 9x 2 + 36 
= 4x 2 (x 2 - 4) - 9(x 2 - 4) 

= (x 2 - 4)(4x 2 - 9) 

= {(x) 2 - (2) 2 } {(2x) 2 - (3) 2 } 

= (x + 2)(x - 2)(2x + 3)(2x - 3) 

Ans. : (x + 2)(x - 2)(2x + 3)(2x - 3) 

38 . 5(x + y) 2 + 18(x + y)(x - y) - 8(x - y) 2 

g 

5(x + y) 2 + 18(x + y)(x - y) - 8(x - y) 2 
^ ^ , x + y=a x - y=b 

= 5a 2 + 18ab - 8b 2 
= 5a 2 + 20ab - 2ab - 8b 2 
= 5a(a + 4b) - 2b(a + 4b) 

= (a + 4b)(5a ~^2b) 

X 'Q y 4?J 

= (x + y + 4x - 4y) (5x + 5y - 2x + 2y) 




- (5x - 3y)(3x + 7y) 

A ns. : (5x - 3y)(3x + 7y) 

39 . (a + b) x 2 - 2ax + (a - b) 

g 

(a + b) x 2 - 2ax + (a - b) 

= (a + b)x 2 - {(a + b) + (a - b)} x + (a - b) 

= (a + b)x 2 - (a + b)x - (a - b)x + (a - b) 

= x(a + b)(x - 1)- (a - b)(x - 1) 

= (x - 1){ (a + b)x - (a - b)} 

= (x - l)(ax + bx - a + b) 

Ans. : (x- l)(ax + bx - a + b) 

40 . (a + b)x 2 + 2bxy - (a - b)y 2 

toutr g 

(a + b)x 2 + 2bxy - (a - b)y 2 
= (a + b)x 2 + { (a + b) - (a - b)}xy - (a - b)y 2 

- (a + b)x 2 + (a + b)xy - (a - b)xy - (a - b)y 2 

- x(a + b)(x + y) - y(a - b)(x + y) 

= (x + y){(a + b)x- (a - b)y) 

= (x + y)(ax + bx - ay + by) 

Ans. : (x + y)(ax + bx - ay + by) 

41 . (a - l)x 2 + a 2 xy + (a + l)y 2 

m g 

a - 1 = p 
a+ 1 =q 

(a- 1) (a + 1) = pq (w^) 

=> a 2 - 1 = pq 
a 2 = pq + 1 
TO3 ^Tf*r 

px 2 + (pq + 1) xy + qy 2 
= px 2 + pqxy + xy + qy 2 
= px (x + qy) + y (x + qy) 

= (x + qy) (px + y) 

= {x + (a+ 1) y } {(a - 1) x + y} 

= (x + ay + y) (ax - x + y) Ans. 

42 . I4(x + z) 2 - 29(x + z)(x + 1) - 15( x + 1)2 

g 

14(x + z) 2 - 29(x + z)(x + 1) - 15(x + l) 2 
X + z = a x + 1 = b 

<nfwrr 

14a 2 - 29ab - 15b 2 
= 14a 2 - 35ab + 6ab - 15b 2 






• = 7a(2a - 5b) + 3b(2a - 5b) 

= (2a- 5b)(7a + 3b) 

a b 

= (2x + 2z - 5x - 5)(7x + 7z + 3x + 3) 

= (2z - 3x - 5)(10x + 7z + 3) 

Ans. : (2z - 3x - 5)(10x + 7z + 3) 

43 . ax 2 + (ab - l)x - b 

g 

ax 2 + (ab - l)x - b 
= ax 2 + abx - x - b 
= ax(x + b) - l(x + b) 

= (x + b)(ax - 1) 

Ans. : (x + b)(ax - 1) 

44 . (a - b)x 2 + (a + b + c)xy + (c + 2b)y 2 

^rt«rR g 

(a - b)x 2 + (a + b + c)xy + (c + 2b)y 2 
= (a - b)x 2 + { (a - b) + (c + 2b) } xy + (c + 2b)y 2 
= (a - b)x 2 + (a - b)xy + (c + 2b)xy + (c + 2b)y 2 
= (a - b)x{x + y} + (c + 2b)y{x + y } 

= (x + y) {(a - b) x + (c + 2b)y } 

= (x + y)(ax - bx + cy + 2by) 

Ans. : (x + y)(ax - bx + cy + 2by) 

45 . x 3 - 8y 3 - 1 - 6xy 

g 


x 3 - 8y 3 - 1 - 6xy 

= (x) 3 + ( - 2y) 3 + ( - l) 3 - 3.x.( - 2y)( - 1) 

= (x- 2y- 1 ) { (x) 2 +(-2y ) 2 +(- 1 ) 2 -x(-2y)- (-2y)(-l)-(- l)x } 

[ { x 3 + y 3 + z 3 - 3xyz = (x + y + z)(x 2 + y 2 + z 2 - xy - yz - zx)] 
= (x - 2y - l)(x 2 + 4y 2 + 1 + 2xy - 2y + x) 

Ans. : (x - 2y - l)(x 2 + 4y 2 + 1 + 2xy - 2y + x) 

46 . + li + 

8 27 2 

g 


yi . zi 
8 27 

2 


xyz 

2 

3 ^,\3 


«-♦(- !)*(!) 



■ ("■ H) V')‘* (!) ! - , (V ! ) 
-(?■;)-(!>)} 



l* a*+ *x -*b+x "- * c) *{ (x* - * *a) 2 +*(x - b) 2 +(x - c) 2 - (x 

7. (x- a) (x- c)- (x- b)(x - c)} 

= (3x- a-b-c)(x 2 - 2xa+a 2 + x 2 - 2bx+b 2 + x 2 - 2cx +c 2 - a 

- ab - x 2 + ax + cx - ac - x 2 + bx + cx - be) 

- (3x - a - b - c)(a 2 + b 2 + c 2 - ab - be - ca) 

Ans. : (3x - a - b - c)(a 2 + b 2 + c 2 - ab - be - ca) 

, () a 2 + 3a-x 2 - x + 2 

5Tsn*TH S 

= a 2 + 3a-x 2 - x + 2 

= a 2 - x 2 + 2a - 2x + a + x + 2 
= (a + x) (a -x) + 2(a -x) + (a + x + 2) 

= (a -x) (a + x + 2) + (a + x + 2) 

= (a + x + 2) ( a - x + 1) 

Ans. : (a + x + 2) ( a - x + 1) 

51. x 2 - x - (a 2 + 5a + 6) 

7Tsn«fH 2 

x 2 - x - (a 2 + 5a + 6) 

= x 2 - x - (a 2 + 3a + 2a + 6) 

= x 2 - x- {a(a + 3) + 2(a +3)} 

= x 2 - x - (a + 3) (a + 2) 

= x 2 - (a +3) x + (a + 2)x-(a +2) (a + 3) 

= x(x - a - 3) + (a + 2) ( x - a - 3) 

= (x - a - 3) (x + a + 2) 

= (x + a + 2) (x - a - 3) 

Ans. : (x + a + 2) (x - a - 3) 

52. x(x + 3) (x + 4) (x -1) + 4 

x(x + 3) (x + 4) ( x-1) + 4 
= (x 2 + 3x) (x 2 + 4x - x -4) + 4 
= (x 2 + 3x) (x 2 + 3x -4) + 4 

<fs, 

x 2 + 3x = y 
Slf’OTTT 
= y(y -4) + 4 
= y 2 - 4y + 4 
= y- — 2. y. 2 + 2 2 

= (y - 2) 2 

y— 


- a)(x - b) 
’? + ax + bx 






= (x 2 + 3x - 2) 2 = (x 2 + 3x - 2)(x 2 + 3x - 2) 

Ans. : (x 2 + 3x - 2) 2 = (x 2 + 3x - 2)(x 2 + 3x - 2) 

53. 2 V 2 x J + 125 

S 

2V2 x 3 + 125 

= (V2x)’+ (5)3 

= (V5x + 5) { (V2x)’- VI x. 5 + 5 2 } 

= (V2 x + 5) (2x 2 - 5V2 x + 25 ) 

Ans. : (VI x + 5) (2x 2 - 5V2 x + 25 ) 

54. x 2 -^a + ^-)x + l 

X 2 - (a + ^ )x + 1 

2 * 

= x z -ax - ~ + 1 
a 

= x(x - a) - ^ (x -a) 

“(*-•)(*- a) 

Ans. : (x - a) ^x - ^ 

55. x 2 - 3a^ x - 6 

?rat<rm s 

x 2 - - 3 a^ x - 6 = x 2 - — + 3ax -6 

= ( x - 9 <* + 3a > 

Ans. : ^ x - ^ (x + 3a) 

56. a 4 - 27a 2 + 1 
?Rt«rR I 

= {(a 2 ) 2 - 2.a 2 .l + (l) 2 } - 25a 2 
= (a 2 -l) 2 -(5a) 2 






(a 2 - 1 + 5a) (a 2 - 1 - 5a) 

(a 2 + 5a - 1) (a 2 - 5a - 1) Ans. 

2ab - a 2 - b 2 + c 2 

0 

= c 2 - a 2 + 2ab - b 2 
= c 2 - (a 2 - 2ab + b 2 ) 

= c 2 - (a - b) 2 
= (c + a - b) (c - a + b) 

= (a - b + c) (c - a + 1) Ans. 

58 . a 2 - 1 + 2b - b 2 

7fsn*rR t 

a 2 - 1 + 2b - b 2 
= a 2 - (b 2 - 2b + 1) 

= a 2 - (b - l) 2 

= (a + b - 1) (a - b + 1) Ans. 

5 9. m 3 - n 3 - m(m 2 - n 2 ) + n(m - n) (m - n) 

$ 

m 3 - n 3 - m(m 2 - n 2 ) + n(m - n) (m - n) 

= (m - n) (m 2 + mn + n 2 ) - m(m +n) (m - n) + n(m - n) (m - n) 
= (m - n) {(m 2 + mn + n 2 ) - m(m + n) + n(m - n)} 

= (m - n) (m 2 + mn + n 2 - m 2 - mn + mn - n 2 ) 

= (m - n). mn 
= mn(m - n) Ans. 

60. AR 3 - Ar 3 + AR 2 h - Ar 2 h 

1 

AR 3 - Ar 3 + AR 2 h - Ar 2 h 
= A(R 3 - r 3 + R 2 h - r 2 h) 

= A{(R 3 -r 3 ) + h(R 2 -r 2 )} 

= A {(R -r) (R 2 + Rr + r 2 ) + h(R - r) (R + r)} 

= A(R - r) (R 2 + Rr + r 2 + Rh + rh) 

= A (R - r) (R 2 + Rr + r 2 + hR + hr) Ans. 

6 1. 16x 2 - 25y 2 - 8 xz + lOyz 

**n«rR It 

16x 2 - 25y 2 - 8xz + lOyz 


= ( (4x) 2 - (5y) 2 ) - 2z(4x - 5y) 

= (4x + 5y) (4x - 5y) - 2z(4x - 5y) 

= (4x - 5y) (4x + 5y - 2z) A ns. 

62. (x + y) 2 — 4(x + y) - 12 
TOTO § 

(x + y) 2 - 4(x + y) - 12 
= a 2 - 4x - 12 (x + y = a 
= (a - 6) (a + 2) 

= (x + y-6) (x + y + 2) (*IH <Pic*0 Ans. 

63. y 2 - 2ay + (a +b) (a - b) 

?nrr<rR i 

y 2 - 2ay + (a +b) (a - b) 

= {y 2 - 2ay + a 2 ) - b 2 
= (y - a) 2 - b 2 

= (y - a + b) (y - a - b) Ans. 

64. x 2 + x - (a + 1) (a + 2) 

*nrr«rR s 

x 2 + X - (a + 1) (a + 2) 

, a + 1 = y 

a+2=a+l+l=y+l 

.*. dlf*l - x 2 + x - y(y + 1) 

= x 2 + x - y 2 - y 
= x 2 - y 2 + x - y 
= (x + y)(x-y) + l(x-y) 

= (x-y)(x + y + 1) 

= (x - a - 1) (x + a + 1 + 1) [y 4* TO 
= (x - a - 1) (x + a + 2) Ans. 

65. (a - m)x 2 - (x - a)xy + (m - x)y 2 

(a - m)x 2 - (x - a)xy + (m - x)y 2 









4 ^, 
a - m = p 

'SHl, m - x = q 


CTO "TO, a-x = p + q 
... - (x - a) = p + q 

?nf*l = px 2 + (p + q) xy + qy 2 
= px 2 + pxy + qxy + qy 2 
= px(x + y) + qy(x + y) 

= (x + y) (px + qy) 

dlf*ITOK.« p 'Qq^ TO *ttt, 

= (x + y) {(a - m)x + (m - x)y} 

= (x + y) (ax - mx + my - xy) Ans. 

66. | p 2 - 3p + 4 

^rsrtTO l 

\ P 2 " ^P + 4 
= \ (P 2 - 6p + 8) 

= 2 (P 2 “ 4p _ 2p + 8) 

= ^ (p(P“ 4 ) “ 2 (P~ 4 )} 

= ^ (p - 4) (p - 2) Ans. 

67. (x + 1) (x + 3) (x - 4) (x - 6) + 24 
^TO % 

(x + 1) (x + 3) (x - 4) (x - 6) + 24 
= {(x + 1) (x - 4) (x + 3) (x - 6)} + 24 
= (x 2 - 3x - 4) (x 2 - 3x - 18) + 24 
= (a-4) (a- 18) + 24 ; [x 2 - 3x -C4 5 a 
= a 2 - 22a + 72 + 24 
= a 2 - 22a + 96 


'biro 




= a 2 - 16a - 6a + 9b 
= a(a - 16) - 6(a - 16) 

= (a - 16) (a -6) 

= (x 2 - 3x - 16) (x 2 - 3x - 6) ; [a^^H ^PlCTj 
“ (x 2 - 3x - 6) (x 2 - 3x - 16) Ans. 

6 8. x 3 - 7xy 2 - 6y 3 | 

*TOT«TR 2 

" x 3 - 7xy 2 - 6y 3 
«&, 

/(x) = x 3 - 7xy 2 - 6y 3 
, x = - y , 

/(- Y) =(-y) 3 -7(-y)y 2 -6y 3 

= - y 3 + 7y 3 - 6y 3 
= 6y 3 - 6y 3 = 0 

/. x - (- y) ( X + y), /(x) 4<J | 

x 3 - 7xy 2 - 6y 3 

= x 3 + x 2 y - x 2 y - xy 2 - 6xy 2 - 6y 3 
= x 2 (x + y) - xy(x + y) - 6y 2 (x + y) 

= (x + y) (x 2 - xy - 6y 2 ) 

= (x + y) (x 2 - 3xy + 2xy - 6y 2 ) 

= (x + y) {x(x - 3y) + 2y(x - 3y)} 

= (x + y) (x - 3y) (x + 2y) 

^5^, = (x + y) (x - 3y) (x + 2y) Ans. 

69. a 3 - 21a - 20 

2 

- a 3 -21a -20 
/( a) = a 3 -21a -20 


*mi Ww ^ ^ ^ 

^ ’ ^ - 20 49 fcWWljm ±1, ±2, ±4 ±20 

a = - 1 

/ (_D = (-1>3 - 21(-1) - 20 
= -1 + 21-20 
= 21-21 
= 0 

srewra, a - (_i ) (a + 1), /(a) ^ 1 

a 3 -21a -20 

= a 3 + a 2 - a 2 - a - 20a - 20 
= a 2 (a + l)-a(a+l)-20(a+l) 

= (a + 1) (a 2 - a - 20) 

= (a + 1) (a 2 - 5a + 4a - 20) 

= (a + 1) {a(a - 5) + 4(a - 5) 

= (a + 1) (a - 5) (a + 4) 

< 5 T 5 ^ , = (a + 1) (a + 4) (a -5) Ans. 

7 0. a 2 - 3a 2 b + 2b 2 

t a*re <nPmi»n = a 3 - 3a 2 b + 2b 3 
= (a 3 - 3a 2 b + 3ab 2 - b 3 ) - 3ab 2 + 3b 3 
= (a - b) 3 - 3b 2 (a - b) 

= (a - b) '(.a-b^-Sb 2 ) 

= (a - b) a 2 - 2ab + b 2 - 3b 2 ) 

= (a - b) (a 2 - 2ab - 2b 2 ) 

= (a - b) (a 2 - 2ab - 2b 2 ) Ans. 

71. 2a 3 - 3a 2 + 3a - 1 

2 

= 2a 3 - 3a 2 + 3a - 1 
= (a 3 - 3a 2 + 3a - 1) + a 3 
= (a - l) 3 + a 3 

= (a-l + a){(a-l) 2 -(a-l)a + a 2 ) 


< 3 < 314*1 


= (2a - 1) (a 2 - 2a + 1 - a 2 + a + a 2 ) 

(2a - 1) (a 2 - a + 1) 

= (2a - 1) (a 2 - a +1) Ans. 
2. x 3 + 6x 2 y + llxy 2 + 6y 3 

wt«rm % 

<rrfwn 

= x 3 + 6x 2 y + 1 lxy 2 + 6y 3 
/(x) = x 3 + 6x 2 y + 1 lxy 2 + 6y 3 
x = - y 

/(— y) = (-y) 3 + 6(-y) 2 . y + 1 l(-y).y 2 + 6y 3 

= - y 3 + 6y 3 - 1 ly 3 + 6y 3 
= 12y 3 - 12y 3 
= 0 

(x + y). / (x) <43 ^ v 1l | i4 I 

x 3 + 6x 2 y + llxy 2 + 6y 3 
= x 3 + x 2 y + 5x 2 y + 5xy 2 + 6xy 2 + 6y 3 
= x 2 (x + y) + 5xy (x + y) + 6y 2 (x + y) 

= (x + y) (x 2 + 5xy + 6y 2 ) 

= (x + y) (x 2 + 3xy + 2xy + 6y 2 ) 

= (x + y) { x(x + 3y) + 2y(x + 3y)} 

= (x + y) (x + 3y) (x + 2y) 

= (x + y) (x + 2y) (x + 3y) (Ans.) 

Pi 48 o 

x 3 + 6x 2 y + 1 lxy 2 + 6y 3 
= (x 3 + 6x 2 y + 12xy 2 + 8y 3 ) - xy 2 - 2y 3 
= (x + 2y) 3 - y 2 (x + 2y) 

= (x + 2y) {(x + 2y) 2 — y 2 } 

= (x + 2y) (x 2 + 4xy + 4y 2 - y 2 ) 






1 (X + 2y) (X 2 + 4xy + 3y 2 ) 

= (x + 2y) (x 2 + 3xy + xy + 3y 2 ) 

= (x + 2y) (x + 3y) (x + y) 

?3 . 3a 3 + 2a + 5 

7Tsrt«fR S 

/(a) = 3a 3 + 2a + 5 

W, 

/(_l) = 3(-l) 3 + 2(-l) + 5 
=-3-2+5 
= 0 

... a -(- l)-a+ !./«->« -a*® 

- 3a 3 + 2a + 5 = 3a 3 + 3a 2 - 3a 2 - 3a + 5a + 5 
= 3a 2 (a + 1) - 3a(a + 1) +5 (a + 1) 

= (a + 1) (3a 2 - 3a + 5) 

arsojTI , ftrfa - (a + l) (3a 2 - 3a + 5) Ans. 

7 4. a 3 - a 2 - 10a — 8 

s 

/(a ) = a 3 - a 2 - 10a - 8 

... /(_ 1) = (-1) 3 - (-1) 2 - 10C-1) - 8 
= -1-1 + 10-8 =0 
... a - (-1) = (a + 1)51* /(a) 43 && WW 1 

JPP1, 

a 3 _ a 2 - 10a - 8 

= a 2 (a + 1) - 2a (a + l)-8(a+ 1) 

= (a + 1) (a 2 - 2a - 8) 

= (a + 1) (a 2 - 4a + 2a - 8) 

= (a + 1) ( a(a - 4) + 2 (a - 4) | 

= (a + 1) (a - 4 > <a ♦ 2 > 

= (a + 1) (a + 2) (a - 4). 


' Wr8 'G^T 

75. 4a 4 + 12a 3 + 7a 2 - 3a - 2 

TOm.- 
«j§, 

P(a) = 4a 4 + 12a 3 + 7a 2 - 3a - 2 

PH) = 4(-1) 4 + 12 (-1) 3 + 7 (-1)2 _ 3 (_]) _ 2 
= 4-12 + 7 + 3-2 
= 14-14 =0 

{a - (-1)} (a + 1 ) p(a) 4)? v^fp^s | 

4a 4 + 12a 3 + 7a 2 - 3a - 2 
= 4a 4 + 4a 3 + 8a 3 + 8a 2 - a 2 - a - 2a - 2 
= 4a 3 (a + 1) + 8a 2 (a + 1) - a (a + 1) - 2 (a + 1) 

= (a + 1) (4a 3 + 8a 2 -a-2) 

Pl(a) = 4a 3 + 8a 2 - a -2 

PI (-2) = 4(-2) 3 + 8(— 2) 2 - (-2) - 2 
= 4(-8) + 8.4 + 2 - 2 
= 34-34 =0 

a - (-2) (a + 2) PI(a) 43 i 

4*R, 

4a 3 + 8a 2 - a -2 
= 4a 2 (a + 2) - 1 (a + 2) 

= (a + 2) (4a 2 - 1) 

= (a + 2) (2a-l)(2a+ 1) 

4a 4 + 12a 3 + 7a 2 -3a -2 
= (a + 1) (4a 3 + 8a 2 -a -2) 

= (a+ l)(a + 2) (2a-l)(2a+ 1) Ans. 

. x 3 - 9x 2 y + 26xy 2 - 24y 3 
f<fR: 

x 3 - 9x 2 y + 26xy 2 - 24y 3 
= x 3 - 3.x 2 .3y + 3.x (3y) 2 - (3y) 3 - xy 2 + 3y 3 
= (x - 3y) 3 - y 2 (x - 3y) 

= (x - 3y) { (x — 3y) 2 - y 2 J 

= (x - 3y) (x - 3y + y) (x - 3y - y) 

= ( x - 3y) (x - 2y) (x - 4y) 

= (x-4y) (x - 3y) (x-2y) Ans. 








7 7 . a (b 2 - c 2 ) + b(c 2 - a 2 ) + c (a 2 - b 2 ) 

TfSTt^: 

a (b 2 - c 2 ) + b(c 2 - a 2 ) + c (a 2 - b 2 ) 

= a (b 2 - c 2 ) + be 2 - a 2 b + a 2 c - b 2 c 
= a (b 2 - c 2 ) - b 2 c + be 2 - a 2 b + a 2 c 
= a (b - c) (b + c) - be (b - c) - a 2 (b - c) 

= (b - c) {a(b + c)-bc-a 2 } 

= (b - c) (ab + ac - be - a 2 ) 

= (b - c) (ca - be - a 2 + ab) 

= (b - c) {c (a - b) - a (a - b)} 

= (b - c) (a - b) (c - a) 

= (a - b) (b - c) (c - a) 

(a - b) (b - c) (c - a) Ans. 

78. a 2 (b - c) + b 2 (c - a) + c 2 (a - b) 

5rsrt«rm: 

a 2 (b - c) + b 2 (c - a) + c 2 (a - b) 

= a 2 (b -c) + b 2 c - ab 2 + ac 2 - be 2 
= a 2 (b - c) + b 2 c - be 2 - ab 2 + ac 2 
= a 2 (b - c) + be (b - c) - a (b 2 - c 2 ) 

= a 2 (b - c) + be (b - c) - a (b - c) (b + c) 

= (b - c) {a 2 + be - a (b + c)} 

= (b - c) (a 2 + be - ab - ac) 

= (b - c) (a 2 - ab - ca + be) 

= (b - c) {a(a - b) - c(a - b)} 

= (b - c) (a - b) (a - c) 

= - (a - b) (b - c) (c - a) 

TJ53R, fatfn -(a-b) (b-c) (c-a) 

7 9. a (b - c) 3 + b(c - a) 3 + c (a - b) 3 

- 

a (b - ( ) 3 + b(c - a) 3 + c (a - b) 3 

= a (b 3 - 3b 2 c + 3bc 2 - c 3 ) + b (c 3 - 3c 2 a + 3ca 2 - a 3 ) + c(a 3 - 3a 2 b + 
3ab 2 - b 3 ) 

- a i)3 _ 3ab 2 c + 3abc 2 - ac 3 + be 3 - 3abc 2 + 3a 2 bc - a 3 b + a c - 3a be + 
3ab 2 c - b 3 c 


'bV'b 


RR<43 ClJ'Sl'G 


= ab 3 - ac 3 + be-* — a 3 b + a 3 c — b 3 c 
= - a 3 b + ab 3 - ac 3 + be 3 + a 3 c - b 3 c 
= - ab (a 2 - b 2 ) - c 3 (a - b) + c (a-* - b 3 ) 

= - ab (a + b) (a - b) - c 3 (a - b) + c (a - b) (a 2 + ab + b 2 ) 

= (a - b) {- ab (a + b) - c 3 + c (a 2 + ab + b 2 ) } 

= (a - b) (- a 2 b - ab 2 - c 3 + a 2 c + abc + b 2 c) 

= (a - b) (- a 2 b + a 2 c - ab 2 + abc + b 2 c - c 3 ) 

= (a - b) {-a 2 (b -c) - ab (b -c) + c (b 2 -c 2 )} 

= (a - b) (b - c) (- a 2 - ab + be + c 2 ) 

= (a - b) (b - c) (be - ab + c 2 - a 2 ) 

= (a-b) (b-c) {b (c-a) + (c + a) (c — a) } 

= (a - b) (b - c) (c - a) (a + b + c). (Ans) 

80. a 6 + 18a 3 + 125 

3WR: 

a 6 + 18a 3 + 125 
= a 6 - 27a 3 + 125 + 45a 3 
= (a 2 ) 3 + (-3a) 3 + (5) 3 - 3.a 2 (-3a).5 

= (a 2 - 3a + 5) { (a 2 ) 2 + (-3a) 2 + 5 2 - a 2 (-3a) - (-3a).5 - 5. a 2 } 
= (a 2 - 3a + 5) (a 4 + 9a 2 + 25 + 3a 3 + 15a - 5a 2 ) 

= (a 2 - 3a + 5) (a 4 + 3a 3 + 4a 2 + 15a + 25) Ans. 


iSfZFOm « f^5 JlSUiW 

Linear and Quadratic Equations 


~| ^33 3*3f3® ?nft “ = ” f53* 3T3t 3$$$ 3£3 ^ 

5^^3333 3^33=1 (equation) 331 34 I 35)43t e l 3)4*® 

<Ttf*t 331 34 I ^#33^ 33R Rt33 313 ftc33 3lf*tt3 313 33 * 
fcHftt33 <jlPlc3 ®R 33 331 34 I C3*H, 

5x - 2 = 3x + 8 

3^33^ 1 (5x - 2) 313 33 , (3x + 8) 33 * £ R* x V3, ' 6q| ^ * 1 

n C4 333 viivgf^g 43 ft -m w 3ift *** 

^s\ t#$ 33 (simple equation) 331 I 3Tf*T3 <333 

3^3* 31 : 33 §®4 33 W44 33R 34, ®TC33 (root) 31 

3313R (solution) 331 34 I 

“1 3*313 9&3IC4S i£J?J 33t4R 331 331 34 I 

3x + 4= 10 

3^3<tft ftW53l 3*3t3 C331 314 C4, x-43 3f33tf$ 2 f3*K3 $®4 3t33 3R 
34 31 3fR*33ft 34 I 4JTTOI 2 3ft3*33ft3 %t 31 3314R 

Tgft 3*3*313 %t^3C3 4 3*3*3<t ^35 33^3 3*3*3<t 331 34 I 
“J 3*3 *3*! 3313R 3*3F® 3^3113 Rf®^ 313313 33T 34 I 

(i) a = b 3C3 b = a 3C3 43°v R*#53*E3 I [ 3^)3131 RR ] 

(i) (3) a + c = b3C3a = b-c3C3^f33f®3C3 [ 33TS3 RR ] 

^3*3*31*1 <*C3*R 3lf“13 33 3f33^3 33C3, 43 R* 333TC® 3C3 I 

(iii) a-^c = b + c3C3 a = b3C3 43*R*t*®3*13l 

ac = bc^c^03C3a = b3C3 43*R38®#CT [ 3^ RR 1 

( iv ) | = ^3C3ad = bc3C3 1 


'bMr 




^ft^t ^?P5f . 

□ 3^ vSSft^f rare ispfo djTH 

^Tm *ft OflCVS ^ <7R $53 *CT<3 ^5p TT f^ps ^ I 55fK?f 

®t. ?n. rat «p | 

#s^ . 

u r^nr + rri = rri ^” l 

i 

5 4 9 

x - l + x- 2~x-3 


Or, — =— + — ~r = — + — - — 
x - 1 x - 2 x - 3 x - 3 

Or, — ^—r - — ^— - = — - — _ — - — 
x - 1 x - 3 x - 3 x - 2 

O r _5( x - 3) - 5(x - 1) = 4(x - 2) - 4(x - 3) 

(x - l)(x - 3) (x - 3)(x - 2) 

O r 5x ~ 15 ~ 5x + 5 4x - 8 - 4x + 12 
(x-l)(x-3) (x - 3)(x - 2) 

Or, =-!° = * 

(x - l)(x - 3) (x - 3)(x - 2) 

Or, - 10(x - 2) = 4(x - 1) \$m W (x - 3) rat *p ^ J 

Or, - lOx + 20 = 4x -4 

Or, - lOx - 4x = - 4 - 20 


Or, - 14x =- 24 
~ 24 12 

° r ' x= i4=y 

Ans. : x = - 1 

1 2 


2 ’ x - 1" x - 2 

*nrtra § 

1 2 




.X - 1 

^t. 


X - 2 

1 2 
+ 


X - 1 X - 2 
1 1 
X - 1 X - 3 : 

x - 3 - x + 1 

(x - 1 )(x - 3) 


1 2 
— - + 


x - 3 x - 3 
2 2 
x - 3 x - 2 
2x - 4 - 2x + 6 


(x - 3)(x - 2) 




41,7- 


-2 


(x-l)(x-3) 

- 2 

x - 1 : 


1 


^t, 

= x - 2 
^t, x - 1 = - x + 2 
^t, x + x = 2 + 1 
^t, 2x = 3 
^I. x= | 

= l 5 

ftrfa*ratrax = i£ 

^f5rt«rR : x 2 + 

Tfmra : 3 5 


: (x-3Xx-2) 

— 5L (^grj (x - 3 ) rat *p 

i 


— 6 


x + 3 


[^5*1 


' x + 3 
8 

: x + 3 
8 

x + 3 


x - 2 t x 6 
3(x - 6) + 5(x - 21 
^ (x - 2) (x - 6) 

^ 3x + 5x - 18 - 10 
x 2 - 8x + 12 “ 

^T, (x + 3) (8x - 28) = 8(x 2 - 8x + 12) 

^t, (8x 2 + 24x - 28x - 84) = 8x 2 - 64x + 96 
^t, 8x 2 - 4x - 84 = 8x 2 - 64x + 96 
^t, 60x = 96 + 84 

— w 180 . 

^ x =w = 3 

^tra : X = 3 
2x - 9 x - 5 _ 

7 6 


3 6 x + 1 

— + 


21 




2x - 9 


x - 5 




7 6 

2x - 9 6x + 1 
21 


x - 3 6x + 1 
3 + 21 


x - 5 

6 


7 21 3 

3(2x - 9) - (6x + 1) = 2(x - 3) - (x - 5) 


^t, 

^t, 


21 

6x - 27 - 6x - 1 


21 


2x - 6 - x + 5 

6 


- 28 


x - 1 
6 




21 


'bbo 


OsTTW <5^ 5(f«te 



<n, 3x-3 = -24 
3x = -24 + 3 



.-. W«fH x = - 7 

5. 3Rt«fH 

-J_ + _J §_ 

2x - 1 3x - 1 ~4x + I 

TOt«fH : 

— - — + 3 8 _ 

2x - 1 3x - 1 ~4x + 1 
- 2(3x - 1) + 3(2x - n 8 
(2x - 1) (3x - I) ~4x + 1 
_ _6x - 2 + 6x - 3 8 

6x 2 - 5x + 1 ~4x + 1 

. j 12x - 5 8_ 

6x 2 - 5x + 1 ~4x + 1 

=» 48x 2 + 12x - 20x - 5 = 48x 2 - 40x + 8 

=* -8x + 40x = 8 + 5 
=>32x= 13 



fttfa totch x = — 


6. f^r^j 

•^-g- f 2 LlJ> x - c 
b + c c + a a+b 

* - a x - b t x - c 


b + c c + a^a + b ** 

x — a , x — b x — c 

b + c - 1 + rT 7 _ 1 + rTb ' 1=0 


- b - c 


b + c 


J L ~ a x - c - a - b 

a + rrr — =o 


a + b 


=> (x-a-b-c) ( 

Vb + 

x-a-b-c = 0 f%^ ^ j--L 
x = a + b + c (Solved) 


c + c + a 


+ 

c c + 


rW- 

a + a + b) 


* 0 







3 b 


1 - a x-b x - 3a - 

+ + 7 ~ 

| 7 . b a a + b 

: S 

x a + x-b + x - 3a - 3b _ ^ 

^ b a a + b 

x^a + x IL b + _x^_3 i a J LM = 0 

b a a + b a + b 


= 0 


a + b 


■3 = 0 


'M^' *)*Cv+ 5 - >)■» 


?I, (x-a-b/^+ - + — ^-^ = 0 
\b a a + b/ 

-H)- 


1 1 

r + - + 
baa 


x - a - b * 0 
x = a + b 

■nllWW x = a + b 


8x + 37 29 - 7 x 

+ 


18 


5x - 12 


4x 2 - 36 

9x - 27 


s 




8x + 37 29 - 7x _ 4(x 2 - 9) 

18 + 5x - 12 9(x - 3) 

^ 8x + 37 29 - 7x _ 4(x + 3)(x - 3) 
' 18 + 5x - 12 9(x - 3) 


18 

f 5x - 12 " 

9 

29 -7x 

4x + 12 

8x + 37 

5x - 12 

9 

18 

29 - 7x 

8x + 24 - 

8x - 37 

5x - 12 

18 


29 -7x 

- 13 


5x - 12 

“ 18 



^TT, 

?TT, 

*T, 18(29 -7x)= - 13(5x- 12) 
^T, 522 - 126x = - 65x + 156 
- 126x + 65x = 156 - 522 








9. 


^T, - 61x = - 366 

srt - 366 

^,x=^ r = 6 

•'• x = 6 

10 1 
: + 


2x - 5 x + 5 

*rm<rR s 

10 1 

: + ■ 


18 


3x - 5 
18 


(io" 5 ! 


2x - 5 x + 5 3x - 5 
15 


2x-5 x + 5 3x - 5 + 3x - 5 
_10 _ 15 _ 3 1 

2x-5 3x - 5 3x - 5 x + 5 
_3Qx - 50 - 30x + 75 _ 3x + 15 - 3x + 5 
(2x - 5)(3x - 5) (3x - 5)(x + 5) 

25 20 


*1, 

(2x-5)(3x-5) = (3x-5)(x + 5) 

2^~s = T^l^’i^ax-siw 


^’27^7 = 777(5 

^T, 8x - 20 = 5x + 25 
^T, 8x - 5x = 25 + 20 
^T, 3x = 45 

^*x = 7 = 15 

/. X = 15 


1. 


2x1 3 x 1 

3 + 4 = 2 + 3 

*m*TR S 

2x 1 3x 1 
3 + 4~ 2 + 3 


It, 12 (^+j) = 12 (~|* + 3 12^1^^] 


^T, ~~ + — 
3 + 4 


36x 

2 


12 

3 


'G?Tf4 f5 l ctJVC ^ 


fcifcVS 


^1, 8 x + 3= 18x + 4 

<fl, 8x - 18x = 4-3 
3T, -lOx = 1 
j_ 

•• x= " 10 

... W«(TR x = - 77: 


2x t 3 . , .. » - 
5 2 

7rsn*rra i 
2 x + 3 

5 


+ 2 = 


5 it, io( 2x s + -) + 2.10 = 10 ^ 2 * 1 frsu low «ff*ca] 

’Jl, 4x + 6 + 20= 5x - 5 
4x - 5x = - 5 - 26 
^1, -x= -31 
^T, x = 31 

WJM x = 31 



8 

x - 1 x - 5 x - 3 

— - — + — - — - 4 = — “ — 

2 6 4 

v 1**k4> 12 TOT 

12(x - 1) 12(x - 5) 412 ^ 12( x ^ _3} 

2 6 4 

^JT, 6(x - 1) + 2(x - 5) - 48 = 3(x - 3) 

^T, 6x - 6 + 2x - 10 - 48 = 3x - 9 
^t, 8x - 16-48 = 3x - 9 
^T, 8x-3x = -9+16 + 48 
^T, 5x = 55 



x= 11 


, , x - 1 2(x - 1 ) 

5 . 4x - — - — = x + ' + 24 




x - 1 2(x - 1) _ 

4x - — - — = x+— ^ — ^ + 24 


^ _ , 10(x - 1) _ 10.2(x - 1) 

^t, 10.4x - — ^ ~ 10x + 5 

^T, 40x - 5(x - 1) = lOx + 4(x - 1) + 240 
<H, 40x - 5x + 5 = lOx + 4x - 4 + 240 
■m, 35x + 5 = 14x + 236 
^T, 35x - 14x = 236-5 
^T, 21x = 231 
231 * * 

- x= 2 r= 11 

x = l i 

x -f 5 _ 5x - 2 _ 3x - 17 

6 * 8 6 “ 24 

% 

x + 5 _ 5x - 2 _ 3x - 17 
8 " 6 “ 24 


^ 24(x + 5) _ 24(5x - 2) _ 24(3x - 17) 
8 6 24 

^T, 3(x + 5) - 4(5 x - 2) = 3x - 17 

^T, 3x + 15 - 20x + 8 = 3x - 17 

- 17x + 23 = 3x - 17 

^t, - 17x - 3x = - 17 - 23 

^T, - 20x = - 40 



^54)^, >Wl*TR x = 2. 


24.10 lO^Aj 




x - 13 7 - 3x _ 2x ~ 19 

7 . ~ 7 4 = 14 


o 

X - 13 7 - 3x _ 2x - 19 

7 4 " 14 

28 (x - 13) 28(7 - 3x) , 28(2x - 1 9), 

”7 4 “ 14 1 

<It, 4(x - 13) - 7(7 - 3x) = 2(2x - 19) 

<fl, 4x - 52 - 49 + 21x = 4x - 38 
?Tt, 4x + 21x - 4x = - 38 + 52 + 49 
^t, 2 lx = 63 


63 - 

x = 2l = 3 


x + 17 Sx - 36 _ 2 x + 11 


23 

>rsnm^ s 

x + 17 


38 


46 


5x - 36 2x + 1 1 




23 38 46 

x + 17 2x + 11 _ 5x - 36 


'•8 

”'2 ; 


23 46 

2x + 34 - 2x - 11 

46 

5x - 36 


38 

5x - 36 
1 38 


' 38 

5x - 36 

38 


^T, 2(5x - 36) = 38 
^T, lOx - 72 = 38 
^T, lOx = 38 + 72 
^T, 10x= 110 


110 
s 10 s 


11 


. fatfn 7RT«TR x = 1 1 






'Om^ ftftdPT (faft 5ff efts 


9 *-+ 9 x + 13 

* a + 


6 

W«TR g 


11 


x + 11 2x - 7 
4 + ~22~~ 


x + ll 2x - 7 
6 11 + 

^ JL+9 + xjlII _ 2x^J 7 x + 13 
6 4 22 " n 


^T, 


jLx + 9) - 3(x + 1 \} = 2x - 7 - 2(x + m 


?rr. 


12 

2x + 18 - 3x - 31 

12 

-x-15 -33 


22 

2x - 7 - 2x - 76 

22 


12 ” 22 

-22x-330 = -396 

^ ~22x = -396 + 330 

’IT. x = =g = 3 
-22 

TO«!R, x = 3 

— ~ 17 - ^J_2 _ 9 x + 26 Sx + 9 


10 * 11 
g 

3x - 17 


4 33 12 

-12 _ 9x + 26 5x + 9 


^T, 

*T, 

*T, 

^T, 


11 4 " 33 12 

i2L=_17 _ 9x + 26 = x - 17 _ 5x + 9 
33 4 12 

K 3X - 17) - (9x + 761 = 3{x - 17) - H, + 91 

lx - 51 - 9x- 26 3x-51-J-o 

,, 33 12 
77 - 2x - 60 


33 “ 12 

-Z_2 _ ~ (2x + 601 

3 " 12 


■^1 2 _ 2x + 60 
* 3 12 


*T, 


_ 2(x + 30) 
12 

Z _ x+ 30 
* 3 6 

^.3x + 90 =42 
^T» 3x = 42-90 


'G<J|4> 4 1 




^1, X = -y = -16 

, x = - 16 

6x + 1 _ 2x - 4 _ 2x - 1 
11* 15 7x - 16 5 

i 

6 x + 1 _ 2x - 4 _ 2x - 1 
15 7x - 16 " 5 

6x + 1 _ 2x - 1 _ 2x - 4 

^ 15 5 ” 7x - 16 

6x+l-3(2x-l) __ 2x-4 

15 7x-16 

_ 6x + 1 - 6x + 3 2x - 4 
^ 15 “ 7x- 16 

„ 4 2x - 4 
15 = 7x - 16 
^1, 30x - 60 = 28x - 64 
?t, 30x - 28x = - 64 + 60 
?T, 2x = - 4 
- 4 

^T,x=-^= -2 

x = - 2 


3x + 5 2 x _ 6x + 13 

12 - 5(x - 5) 5 " 15 

^nTWFll 

3x -t- 5 7 \ _ 6x ± 13 

5(x - 5) + 5 - 15 

. 3x + 5 _ 6x + 13 2x 
^’5x - 25 " 15 5 

_ 3x + 5 6x + 13 - 6x 
^’57^25 = 15 

_ 3x + 5 13 

^•5x-25 = 15 
*T f 65x - 325 = 45x + 75 
<H, 65x - 45x = 325 + 75 


^T, 20x = 400 

- 400 

^t,x= — = 20 

• x = 20 


^\r 


(toft sffeftj 


13. 


5 x + 17 


18 

mm i 

5x + 17 

18 


5x - 9 1_ 

llx - 18 + 6 = 


1 Ox + 29 

36 


5x - 9 I 
1 1 x - 1 8 + 6 


IQx + 29 

36 

5x - 9 


5x 4- 1 7 _ IQx + 29 I _ 

18 36 + 6 1 1 x — 8 




1 Ox + 34 - IQx - 29 + 6 


5x 


36 

= - 5 * - ^ 

'36 1 lx - 8 

36(5x - 9) = 11(1 lx -8) 
^T, 180x - 324= 121 x - 88 
180x - 121x = - 88 + 324 
^T, 59x = 236 
236 4 

X= 59" =4 

^RT*fR x = 4 

1 _JL 2 


1 lx - 8 


14. 7 + 

x - 1 x - 4 

mm g 

i i 

+ 7 = 


x - 3 


x - 1 ' X 
1 


<n, 

^T, 

^T, 

- 


x - 3 
1 


x - 4 
1 


x - 3 
1 


x - 3 

1 


x - 1 
1 

X - r x-3 _ x-3 x-4 

x - 3 - x + 1 _ x - 4 - x + 3 
(x - 1 )(x - 3) (x - 3)(x - 4) 
-2 -1 


*(x-lXx-3) (x-3)(x-4) 

_ 2 _ j 

^.7^7 = <m5,s (x- 3 )TOT»p*m] 

~ = — - — 
x - 1 x - 4 

^T, 2(x - 4) = l(x - 1) 

^T, 2x - 8 = x - 1 

^T, 2x - x = -1+8 

^1, x = 7 

Plcfo x = 7 






4 t 5 . 

l5 *x + l x + 3 x - 1 

mm g 

4 5 _ 9 


x + 1 T x + 3 

4 5 

— — r + — 


_ 4 + 5 
x+l T x+3"x-l 

4 


_ 4 5 

^T, — T + 


^t, 


x + 1 T x + 3 x - 1 T x - 1 
4 _ 4 _ 5 5 

x + 1 x - 1 


1 x + 3 


_ 4( x - n - 4(x + 1) _ 5(x + 3) - 5(x -_\1 
(x + 1 )(x - 1) (x - l)(x + 3) 

4x - 4 - 4x - 4 Sx + 15 - 5x + 5 
(x + l)(x - 1) " (x - l)(x + 3) 

-8 _ 20 

^•(X+ 1)(X-1) (x-l)(x + 3) 

l&sn (x-i)Wi 

^•x + 1 X + 3 

- - 2 5 

’ x + 1 x + 3 
^T, 5x + 5= - 2x - 6 
^T, 5x + 2x= -6-5 


^T, 7x = - 11 



4 

mm X = - izj 

2 3 5 _ ft 

16 *x + 7 + x + 9 x + 5 

mm 


— - — + — rr — — ^“"7 = 0 

x + 7 x + 9 x + 5 

^ 2 , _3 L_ 

x + 7 + x + 9 x + 5 

2 3 3 2 

x + 7 + x + 9 - x + 5 + x + 5 


^T, 

^T, 


2 2 3 3 __ 

x + 7 x + 5 x + 5 x + 9 
2x + 10 - 2x - 14 _ 3x + 27 - 3x - 15 
(x + 7)(x + 5) (x + 5)(x + 9) 


asm Cfoft sffcfc 


^OO 


^T, 


^1, 

^t, 


12 


(x + 7)(x + 5 > (X + 5)(x + 9) 
_- 4 12 

x + 7 x + 9 

1 3 


’x + 7 = x + 9 
3x + 21 = - x - 9 
3x + x = - 9 - 21 
4x = - 30 

*r. x=-^ = ^J5 _i 
4 2 = ~ 7 2 

'*' 5,f w. %<ta iniufpi x = - 7- 

17. - + — I 2 

x x + a x + b 

*nrr«rfa § 

- + —!—_ — 


x +x + a x + b 


1 + — L 


x x+a x+b^x+b 


^T, i 


^T, 


x x + b x+b x+a 
■JLtb-JS. x+a-,- h 

x(x + b ) (x + b)(x + a) 

b ;+b 


x < x + b ) ~ oTTb^my 


^1, - = -5^-b 
x x + a 


^1, bx + ab = ax-bx 
bx + bx - ax = - ab 
^1, 2bx - ax = - ab 
x(2b - a) = - ab 
— ab_ _ ab 


^T, x = 


2b - , 


a - 2b 




ab 


a - 2b 





19. 


x a x ~ a “ b x - a - b x-b 

*• - ^n;] - » Lr+rs - rhj 

ITtI-I. p - b - X + a + h-l 

b ) J b L(x - a - b)(x - b) J 
8 l-(x-aXx-a-b)] = b [(x-a-bXx-b)J 

^t. -=-L«_L_ 

x - a x-b 
x-a= -x + b 
x + x = b + a 
*1, 2x = a + b 

^r, x = 

2 

^$ 4 ?, ftrfg X = — — 

2 

a + b 


x - a x 

s 


— j , b _ a + b 

x ~ a x-b x - c 



^t, ac ~ ax + af bx - b 2 - bx + hr 
(X a )(x - C) (x - c)(x - b) 


<lo:> 






^T; 

t 

^!, 

^f, 


-ac + a 2 -b 2 + be 


’(x-aXx-c) 

- ac + a 


(x-eXx-b) 

i 2 — b 2 + be 


- (ac - a 2 ) _ 


x - b 
- (b 2 - be) 


x - a x - b 

^ft , acx - abc - a 2 x + a 2 b = b 2 x - ab 2 - bex + abc 
^T, acx - a 2 x - b 2 x + bex = abc - ab 2 + abc - a 2 b 
^T, x(ac - a 2 - b 2 + be) = 2abc - ab 2 - a 2 b 
x(ac - a 2 - b 2 + be) = ab(2c - b - a) 




ab(2c - b - a) 

ac - a 2 - b 2 + be 
ab(a + b - 2c) 

ac - be 


a 2 + b 2 

x = ab (^ b ~ 2c ) 

a 2 + b 2 - ac - 1 

8 9 7 


be 


20 . _ 

2x - 1 

8 


3x 

9 


+ 1 


2x 


1 3x - 1 x + 1 
8 9 4 


II 

1 

X 

CO 

+ 

1 

X 

CM 

x + 1 + x + 1 

8 4 

3 9 

2x - 1 x+r 

x + 1 3x - 1 

8x + 8 - 8x + 4 

9x - 3 - 9x - 9 


(2x - 1 )(x +1) (x + l)(3x 
12 -12 
(2x-l)(x + 1) “ (x+ 1 )(3x- 1 ) 


1) 


^T, ~ 2 _ - = 3x ^ (X + 1) TOT «ff ^31 

^’2x - 1 = 3x - 1 
3x - 1 = - 2x + 1 
3x + 2x = 1 + 1 


5x = 2 

x= ! 


2 

5 






^o\S 


4 15 = 35 

2 1 • 2 xTl 5x + 4 7 x + 6 


^fsrt^rt 5 ! » 

4 15 35 

2x + 3 + 5x + 4 7x + 6 

4 15 14 21 

’2x + 3 + 5x + 4 7x + 6 + 7x + 6 


4 14 21 15 

’2x + 3 7x + 6 7x + 6 5x + 4 
28x + 24-28X-42 105x + 84 - 105x - 90 

^’(2x + 3)(7x + 6) (7x + 6)(5x + 4) 


^T, 

^T, 

^T, 


-18 -6 
(2x + 3)(7x + 6) " (5x + 4)(7x + 6) 
(7x + 6) TO! 4*0*1 
- 18 = - 6 
2x + 3 5x + 4 
3 _ 1 

2x + 3 5x + 4 


^T, 15x + 12 = 2x + 3 


^T, 15x - 2x = 3 - 12 
^T, 13x = -9 



^n*fH x = 

4 9 

2 2 . - + 

2x + 1 3x + 2 


^9 

13 


S 


25 

5 x + 4 


4 9 _ 25 

2x + 1 + 3x + 2 5x + 4 

^ 4 9 10_ 15 

*2x + 1 + 3x + 2 5x + 4 + 5x + 4 
4 10 15 _ 9 

2x + 1 5x + 4 5x + 4 3x + 2 
20x + 16 - 20x - 10 = 45x + 30 - 45x - 36 

* (2x + l)(5x + 4) (5x + 4)(3x + 2) 

6 _ -6 

’ (2x + 1 )(5x + 4) “ (3x + 2)(5x + 4) 1 

2x ^ - = 3 ~^ 2 |^5?i (5x+4) TOT «t«t 4^] 

— - — - *- 

* 2x + 1 3x + 2 

^T. 3x + 2 = - 2x - 1 




^T, 3x + 2x = - 1 - 2 
^t, 5x = -3 

x = .-. %% ^n<TR x = y 


23. — ■ - t 

x + 1 

*rsn«fR s 


l 


l 


x + 3 
1 


1 


x + 2 x + 4 
1 1 


x+1 x + 3 x + 2 x + 4 
x + 3 - x - 1 x + 4 - x - 2 


^T, 


(x + l)(x + 3) 

2 

(x + l)(x + 3) : 

1 


(x + 2)(x + 4) 
2 

(x + 2)(x + 4) 

1 


(x 2 + 4x + 3) (x 2 + 6x + 8) 

^T, x 2 + 6x + 8 = x 2 + 4x + 3 
^T, x 2 - x 2 + 6x - 4x = 3 - 8 
^T, 2x = - 5 


^T, x = 


.1 


W*TR x = -2^ 


1 


1 


24 ‘ x - 2 x - 4 

?rm<rR g 

i i 


x - 6 


x - 2 x 
x - 4 - 


^T, 

^f. 


4 x 
x + 2 


4) 


(x - 2)(x 
- 2 

(x - 2)(x - 4) 

1 


6 x - 8 
_ x - 8 - x + 6 
" (x - 6)(x - 8) 
- 2 

(x - 6)(x - 8) 
1 


’ x 2 - 6x + 8 x 2 — 1 4 x + 48 
^T, x 2 - 14x + 48 = x 2 - 6x + 8 
^T, x 2 - x 2 - 14x + 6x = 8 - 48 
^T, - 8x = - 40 

7 TT 40 C 

^,x= t = 5 

f x = 5 


< 3414**1 


" ** X 

1 


J 

- 7 ' 


x - 1 3 x - 1 1 


-7 x - 5 x - 13 x - 1 1 
X-5-X + 7 x - 11 - x i 


(X - 7)(x - 5) 

i 

X 

m 

1 

X 

II 

2 

2 

(x - 7)(x - 5) 

i 

X 

rn 

1 

X 

II 

1 

1 


^T, 

^T, 

x 2 - 24x + 143 = x 2 - 12x + 35 


’ x 2 - 12x + 35 x 2 - 24x + 143 


^1, 


X 2 — X 2 


x 2 - 24x + 12x = 35 - 143 
- 12x = - 108 
108 


^T, x = 

12 

x = 9 


26. — + — = — ± + — ± 

x + 2 x + 5 x + 4 x + 3 

mm § 

1 1 1 1 

x + 2 X + 5 x + 4 + x + 3 

^T, — i— - — = — — - — ! — 

x + 2 x + 3 x + 4 x + 5 
3 - x - 2 _ x + 5 - x - 4 

* (x + 2)(x + 3) (x + 4)(x + 5) 

1 _ I 

* x 2 + 5x + 6 x 2 + 9x + 20 

^T, x 2 + 9x + 20 = x 2 + 5x + 6 


^fT, x 2 + 9x - 5x - x 2 = 6-20 
<TT, 4x = - 14 



mm x = — 3~ 


<\o<t 






x + 3 _ x -i- 4 

x + 3 


27 

x + 2 
441414 g 

x + 3 _ x + 4 
x + 2 


x + 5 _ x + 6 
x + 4 x + 5 


x + 5 x + 6 


47, 


x + 3 x + 4 x + 5 
x + 2 + 1 x_±JLL_L _ x + 4 + 1 x_+_5_+_l 
x + 2 x + 3 x + 4 x + 5 


x + 2 

41,— ~ + 


1 


1 


x + 2 x + 2 


41,1 + 
41, 

41, 


x + 2 
1 1 


- 1 -- 


x + 3 

x + 3 x + 3 
1 


x + 3 


= 1 + 


x + 4 1 _x+5 1 i 

x+4 x+4 x+5 x+5 

1 


x + 4 


- 1 -- 


x + 5 


x + 2 x + 3 x + 4 x + 5 
x+3-x-2 x+5-x-4 


(x + 2)(x + 3) 

1 


(x + 4)(x + 5) 
1 


(x + 2)(x + 3) (x + 4)(x + 5) 
41, x 2 + 5x + 6 = x 2 + 9x + 20 
41, x 2 - x 2 + 5x - 9x = 20 - 6 
41, - 4x = 14 

14 
= 4 

1 

2 

f4t*fa 441414 x = 

6 


41, x 
= -3: 




28. t + * 


x - 4 

441414 g 


x - 7 


4 x - 
+ ■ 


x - 5 x - 6 


x - 3 x - 6 
x - 4 + x - 7 


x - 4 x - 5 
+ 


x-4 + 1 x-7 + 1 

41, : — + 


x-4 

TTt x ‘ 4 1 

x-4 x-4 


x-7 

x£7 J_ 

x-7 + x-7 


x - 6 
x-5 + 1 

x-5 
x-5 
x-5 ‘ 


x -6 + 1 
h x -6 

_1_ ^6 J_ 

x-5 + x -6 + x -6 




41, 

41, 

41 , 


x-4 


x-7 

1 


x-5 

1 


x -6 

1 


x-4 x-5” 

x - 5 - x + 4 


x -6 x-7 

x - 7 - x + 6 


(x - 4)(x - 5) (x - 6 )(x - 7) 


<3<J! <f»*1 




- l 


- l 


(x - 4)(x - 5) 

1 


(x - 6 )(x - 7) 
1 


41, ; 

41, x 2 - 1 3x + 42 = x 2 - 9x + 20 

41, x 2 - x 2 - 13x + 9x = 20 - 42 

41, - 4x = - 22 

_ 22 
41, x = — 

4 

= ii =5 l 

2 2 

4t*fa 441414 x : 

X X 


4 


29. 

x - 
7mm g 
x 


x + 2 


x-5 
x 


41, 


x + 2 
x 


x-5 x+2 


= 2 
= 1 + 1 


”■(+7- ■)*(*- O’” 

^ x-x + 5 x - x - 2 „ 

41 ,— 7 — + 


41, 

41, 


x-5 

5 


5 x + 2 

2 


x-5 x+2 

41, 5(x + 2) = 2(x - 5) 

41, 5x + 10 = 2x - 10 
41, 5x - 2x = - 10- 10 
41, 3x = - 20 
20 


41, x = 


■ -‘5 


f4t% 4414T4 x = - 6~ 


30. 


a 2 bx + b 2 . 

— + + (a + b) = 0 


*41414 I 

ax + a 2 bx + b 2 


+ (a + b) 




^ob- 


'G^R J5 l sffefts 


/ax + a 2 \ /bx + b 2 \ 

M r~ + a j + (— r~ + b )=° 

ax + a 2 + ab + bx + b 2 + ab 
b + a “ 0 

^ _a(x + a + b) + b(x + a + b) = 
b a 

(x + a + b) 0 + I) = oi ( x ^F5 a + b * 0 ] 


x + a + b = 0 
.*. x = - (a + b) 

7Rf<TR x = - (a + b) 

3 1 x ~~ a x - b x - c 

b + c + 2a c t a + 2b + a + b+ 2c +3 = 0 
mm g 


X - b 


b + c + 2a c + a + 2b a + b + 2c 
x - a , x - b x - c 




b + c + 2a c + a + 2b T a + b + 2c 


+ 3 = 0 

+ 1 + 1 + 1 =0 


^t x ~ a + b + c + 2a + x-b + c + a + 2b x-c+a+b+2c 
b + c + 2a c + a + 2b + a + b + 2c = 0 

<tt-X + a + b + c x+a+b+cx+a+b+c 
b + C + 2a oa.au. OK ~ U 

^T, (x + a + b + c)f- — - 
Vb + c 


c + a + 2b 
1 


a + b + 2c 

*-^>=0 


b + c + 2a c + a + 2b^a + b + 2c 
i 1 1 


b + c + 2a c + a + 2b 


+ b + 2c 


^0 


x + a + b + c = 0 
^T,x= -(a + b + c) 

^RtTO x = - (a + b + c) 

32.. *—+ a = x + a 

x - b x + c 

mm g 


x + a _ x + a 
x - b ~ x + c 

(x + a)(x + c) = (x + a)(x - b) 

<TT, x 2 + cx + ax + ac = x 2 - bx + ax - ab 
^T, x 2 + cx + ax - x 2 + bx - ax = - ab - ac 
^T, bx + cx = - a(b + c) 


cS'Sl'G 


x(b + c) = - a(b + c) 

- a(b + c) 

•• x= b + c = " a 
•. ?RTTO x = - a 

x - a _ x - b 
3-’* a 2 - b 2 b 2 - a 2 
^rsrtTOT 2 

x - a _ x - b 
a 2 - b 2 b 2 - a 2 
x - a x - b 


^T, 


- (a 2 - b 2 ) 
x - b 


a 2 - b 2 ' 

x - a 

a 2 - b 2 + a 2 — b 2 
x - a + x - b 


a 2 - b 2 
^T, x - a + x - b = 
^t, 2x = a + b 
a + b 


34. 


mm x = ^ 
2 


x - a + x - b + x - c 


be T ca ba 

mm 2 

x - a X - b x - c 


= 0 


be 


ca 


ba 


= 0 


^ abc(x -_a) + abc(x — b) + abc(x — c) _ Q ( ^ 5?J 
* be ca ab 

*tT$) 

^T, a(x - a) + b<x - b) + c(x - c) = 0 
ax - a 2 + bx - b 2 + cx - c 2 = 0 
, ax + bx + cx = a 2 + b 2 + c 2 
<Tt, x(a + b + c) = a 2 + b 2 + c 2 

ai+lL+ci 

a + b + c 

?rito x . a2 + k 2 - t . c i 

a + b + c 




abc TOT 




35. 

a 

t 


x - 2a _ x - 3a 


2a 


x - 2a 


3a 


2a 


x - 3a 

3a 


36 


. 6a(x ~ 2a) 6a(x - 3a) 

a + 2a = 3a 1 [6a*fotWTOl 

<T, 6(x-a) + 3(x-2a) = 2(x-3a) 

^T, 6x - 6a + 3x - 6a = 2x - 6a 

^T, 6x + 3x - 2x = 6a + 6a - 6a 

^T, 7x = 6a 

vrt 6a 
x = — 

x = — 

7 


*nrt«fR : 


3(2x 


3) 2(3x - 2) = U 

3 

[ to j 


3(2x - 3) ~ 2(3x - 2) 

4(3x - 2) = 9(2x - 3) [ TO ] 

^T, 12x - 8 = 1 8x - 27 
^T, 12x - 18x = - 27 + 8 
6x = - 19 

••• *=f = 3 i 

X = 3- 
6 


37. - ~ * - + i-r_5 
3 6 

5TO«(m : 

X - 1 


4 = 


x - 3 


. x - 5 , x - 3 

2 T 6 - 4s ~r 

112 _ _12(x-3) 

6(x- l) + 2(x-5)-48 = 3(x-3) 4 
^T, 6x - 6 + 2x - 10 - 48 = 3x - 9 
8x - 16 - 48 = 3x - 9 
8x - 3x = - 9 + 16 + 48 
^T, 5x = 55 




55 _ * , 
x= 5 -11 


... ^n*TR x = 1 1 


38. 


8 


x-2 x - 6 x + 3 

7r5rt*fH : 

3 5 8 


^T, 

^T, 

^t. 


2 x - 6 x + 3 

3 5 

: + 


“ ' + “ 


x-2 x-6 x+3 x+3 

3 3 5 5 


x-2 x+3 x+3 x-6 

3x + 9 - 3x + 6 _ 5x - 30 - 5x - 15 
(x - 2)(x + 3) " (x +3)(x - 6) 

15 - 45 


x-2 x-6 

1 - 3 


’ x - 2 - x - 6 
x-6 = -3x + 6 
<Tt, x + 3x = 6 + 6 
4x = 12 
<n, x=^=3. 

4 

§ x = 3 

39.^^: = ^ 

: 

10 


14 


5x-9 2x + 9 x + 8 


10 14 

■ + ; 


7 2 

+ 


^t, 
^T, 
^ , 


5x-9 2x + 9 x + 8 x + 8 
10 2 7 14 


5x-9 x + 8 ” x + 8 2x + 9 
lOx + 80 - lOx + 18 _ 14x + 63 - 14x - 1 12 
(5x - 9)(x + 8) ” (x + 8)(2x + 9) 

98 - 49 


5x - 9 2x + 9 
2 - 1 


’ 5x - 9 2x + 9 
^T, 2(2x + 9) = - l(5x - 9) 






'G*II<P «1 sffcfa 


4x + 5x = 9 - 18 
^T, 9x = - 9 

X=^| = -l 


§ x = - 1 . 

x - a 
. + 
b + c c + a 


40. ^ s - x ~ a • x 


b x 
+ — 


*Rt«fR : 


+ b 


= 3 


Ll a + _x - b x -_c 
b + c c + a a+b J 

,n - rf^ - 1 + JL ^ - 1 + J ^ £ -- 1 = o 

b + c c + a a + b u 


<n. 


X - a - b - c 

b + c 


+ x - b - c - a x-c-a-b 
c+a a+b “° 


(x-a-b-c) ( ~ — + — — + — - — ) - o 
v b + c c + a a + b"' U 


< <qf^v© (- 


1 


1 


\ , T ■+■ — 

b + c c + a a 
x-a-b-c = 0 

x = a + b + c. 


h) 


* 0 


4 1 ^fr g — L_ + i 


x - 3 


^t«fm : 
1 


4 x - 2 x - 5 


x - 3 + X - 4 X 

- 2 + x - 5 

^ X - 4 + X - 3 

X 

1 

U) 

+ 

X 

1 

N) 

’ (x - 3)(x - 4) 

(x - 2 )(x - 5 ) 

^TT, — =- 2x ~ — 

* V 2 *7 •* . 1 O — 

2x - 7 

..7 ~ 



[ Tjtffr $5fTCP1?I *RFT fog WTR 43 *. 'S’fTtTO ?RR 

3FT ®T3 ^5 2££3 I ] 


2x - 7 = 0 
3f, 2x-7 

3t , x = *~ 


7RT3R x =- 


'Q^T^l *tfo5 


.„_ „ x - be x-ca x-ab 

4 2 + — + , . w =a + b + 


c + a 


a + b 




be x-ca x 
— + + - 


- ab 


b + c ’ c + 
x - be 


3t 


a + b 
x-ca 


-r- ‘ - a + • 

b + c c + 


a + b + c 

, x-ab . 
b + . - c = 0 

a + b 


x - be - ab - ca x - ca - be - ab 

<Tf , r + 

b + c c + a 

x - ab - ca - be 


a + b 


-= 0 


3 T, (x - ab - be - ca) ( r— ^ — + — 7 — + — 7— r ) = 0 
,v '^b + cc + aa + b 7 

4»m?Ix^5^?l (r-^ — + — - — + — f“r ) * 0 

M) + c c + a a + b 7 


x-ab-bc-ca = 0 
^43 , ^RI^R x = ab + be + ca 


43 


bx + b 2 ex + c 2 
+ b 


»±Jl 
b + c c + a 


+ a + b + c = 0 


^ ax + a 2 


+ a ) + (bx±bi +b ) + (^ + c )=0 

7 v c + a 7 v a + b ' 


44 


~ r it / T \ T U / -r \ I 

b + c 7 v c + a ' v a + b 

ax + a 2 + ab + ca bx + b 2 + be + ab 

<T , : + + 

b + c c + a 

ex + c 2 + ca + be q 
a + b 

_ a(x + a + b + c) b(x + b + c + a) + c(x + c + a + b) 
bre + c+a a+b 

3t, (x + a + b + c) ( . 7 — + + T"TT ) = 0 

v x b + c c + a a + b' 

x 3f#5 3C3 ( r~^ — + 7 - 7 — + 7TT/ * 0 
^b + c c + a a + b' 

3T, x + a + b + c = 0 

x = - (a + b + c) 

=• - (a + b + c) 

., x ~ a3 2 + 2 , ~- ^-,+ i X ~ c3 :; , = 2 (a + b + c) 
b 2 -bc + c 2 c 2 -ca + a 2 a 2 -ab + b ,i 

33t«TR : 

5 + 2 X ~ - " ~ 2 + 2 X ~. C - ^ = a + b + b + c + c + a 
b 2 -bc + c 2 c 2 -ca + a 2 a 2 -ab + b*- 




'GWTCssi 


<\)8 


x - a 

- be 
x - c 3 


^■b2-bc\c2- (b + c)+ ^ ca b + a - " (c + a) 


r - (a + b) = 0 


x 2 - ab + b 2 * 
x-a 3 -(b + c)( 

b 2 -bc 

h x-c 3 -(a + b)(a 2 -ab + b 2 ) 


x-a 3 -(b + c)(b 2 -bc + c 2 ) x-b 3 -(c + a)fc 2 -ca + a 2 > 

b 2 -bc + c 2 c 2 - ca + a 2 


a 2 - ab + b 2 

<n _x - a 2 - (b 3 + c 3 ) x - b 3 - (c 3 + a 3 ^ 
’ b 2 - be + c 3 + ‘ 


c z - ca + a 2 


x 3 - c 3 - (a 3 + b 3 ) 

a 2 - ab + b 2 


<H x - a 3 - b 3 - c 3 j x - b 3 - c 3 - a 3 x 3 - c 3 - a 3 - b 3 
h2 ^ .3 c 2 - ca + a 2 + a 2 - ab + b 2 = 0 


1 1 \ 

•n 4- a2 + a 2 _ ah 4- h2 / “ ® 


v b 2 -bc + c 2 c 2 -ca + a 2 T a 2 -ab + b 2 


b 2 - be + c 3 

^t, (x-a 3 -b 3 -c 3 ) ( i 

mm, 

( - i , i i \ 

'"b 2 - be + c 2 + c 2 - ca + a 2 + a 2 - ab + b 2 / * 0 

^T, x - s - b 3 - c 3 = 0 
^T,x - a 3 + b 3 + c 3 

^fsrf^TR, x = a 3 + b 3 + c 3 


45 ax + b 2 -c 2 bx + c 2 -a 2 cx + a 2 -b 2 

b-c + c-a + " a -b = 2(a + b + c > 

ax + b 2 -c 2 bx + c 2 -a 2 ex + a 2 -b 2 


b-c 


a-b 


= (a + b + b + c + c + a) 


<jt _ax + b 2 - c 2 /L . v bx + c 2 - a 2 

b-c - (b + c) + — -(c + a) 


b-c 
ex + a 2 - b 2 

a-b 


(a + b) = 0 


± x + b 2 - c 2 - (b + c)(b - c) + bx + c 2 - a 2 - (c + a)(c - al 

, ex + a 2 - b 2 - (a + b)(a - b) 
a-b 

^ _ax + b 2 - c 2 - (b 2 - c 2 ) t bx + c 2 - a 2 - (c 2 - ^ 
b-c c-a 

, CX 4- a 2 - b 2 - fa 2 - h2^ 

a-b "° 

- ax + b 2 - c 2 - b 2 + c 2 ex 4 - c 2 — a 2 — c 2 + a 2 
b-c c-a 


<35114*1 cGsqti 


b 2 - a 2 + b 2 


46 


^’^b-c + c- a + j 

^T, x (r~ — + — ~ — h 
v b - c c-a 

ft? (t- 2 — + -^— + . 

* v b - c c-a a-b 
/. x = 0 

x = 0 

x - 3a x - 4b x 

+ ^ m + : 


= 0 
-b)=° 

7^)=° 

— ^-r )*0 
a - b s 


5 c 


4b + 5c 3a + 5c 3a + 4b 

: 

^ x-3a-4b-5c x- 4b -3a -5c x-5c-3a-4b n 
q 4b + 5c + 3a + 5c + 3a + 4b -0 

(x - 3a - 4b - 5c) ( ■ ■ — ^ - 7 - + , * + - ‘ ■) = 0 

v 4b + 5c 3a + 5c 3a + 4b 7 

4HF?, ( /u ' ~r + ;—t + , 1 * Q 

Mb + 5c 3a + 5c 3a + 4b 7 
■^T, x - 3a - 4b - 5c = 0 
^T, x = 3a + 4b + 5c 

x = 3a + 4b + 5c. 


47. 


x + a 2 + 2c 2 x + b 2 + 2a 2 x + c 2 + 2b 2 

+ + - = 0 


b + c c + a a + b 


^«TR : 
^T, 


x + a 2 + 2 c 2 „ x + b 2 + 2 a 2 

■ + (b - c) + + (c - a) 


b + c 


x + c 2 + 2 b 2 

a + b 


+ (a - b) = 0 


_ x + a 2 + 2 c 2 + b 2 - c 2 x + b 2 + 2 a 2 + c 2 - a 2 

^T, + 

b + c c + a 


x + c 2 + 2 b 2 + a 2 - b 2 

a + b 


= 0 


^ x + a 2 + b 2 + c 2 x + b 2 + a 2 + c 2 x + c 2 + a 2 + b 2 „ 
+ — + — r =0 


b + c 


a + b 


^T, (x + a 2 + b 2 + c 2 ) ( r~^ — + — - — + — ^~~r ) = 0 
v b + c c + a a + b' 






<3414*1 Sffeftg 


;— ^— + — — + — !— /o 

b + c c + a a + b^ u 
4T, x + a 2 + b 2 + c 2 = 0 
41, x = - (a 2 + b 2 + c 2 ) 

/. ftrfs 3TO«fH x = - (a 2 + b 2 + C 2 ) 


48. + *-jU> 

a + b a - b 
44t4T4 : 


(a + b ) 2 

a 2 - b 2 


4T. lx + a)(a - b) + (x + Mfa + M 2 

(a + b)(a - b) " - ’ ■ *» 


- b 2 


^T, ax + a 2 - bx - ab + ax + ab + bx + b 2 = a 2 + 2ab + b 2 

^T, 2ax + a 2 + b 2 = a 2 + 2ab + b 2 
^T, 2ax = a 2 + 2ab + b 2 - a 2 - b 2 
41, 2ax = 2ab 
2ab 

.. x = — =b 
/. 44t414 x = b 

49 t + l I . 1 

2x - 5 2 x-11-2x-7 + 2^-9 

44t«ft4 : 

2x - 11 + 2x - 5 2x - 9 + 2x - 7 
(2x - 5)(2x - 11) (2x - 7)(2x - 9) 

4x - 16 4x 


— - 16 

4x 2 - 22x - lOx + 55~4x^- 18x - 14x + 63 
_ 4x - 16 _ 4x - 16 

4x 2 - 32x + 55 4x 2 - 32x + 63 
4x ~ 16 4x - 16 


4t, 

41, 

4T - 

* 4x 2 - 32x + 55 4x 2 - 32x + 63 

41, (4x-16)( — 1 

41 


Mx 2 


■ 32x + 55 
1 1 


4x 2 - 32x + 63 ^"° 


r *0 


* 4x 2 - 32x + 55 4x 2 - 32x + 63 
Wt 4x 2 - 32x + 55 - 4x 2 + 32x - 63 *0 
41, 4x- 16 = 0 
4t, 4x = 16 

•• x = ^ = 4 

441414 x = 4 








*JT^ e tT 4ml* TO £4 HPm «fUc44 4^ 44T414 4*41 414 I C444 

^fsp^rm ^4^45 ws 4if*i , w 3cvfiw> 'ws 4if*i4 «f4j ^53 srffa to 
*& 4 44! 414 I 4^3 ?TO W^C4t 441 ^4 , 3^ CTO 5 ^5*JC41 34?34 
3^404 4^443 3&4 <F4tf$ 44 I W1434 4§t ; $43*|t 5 n4 441414 4 S 4C4^ 
4lf*l^pH4 414 f4*T4 4*41 44 I 

^I<jvsl4l<5 C4*t3I4 ^4^1 2P4 ^4C3^F1 6 f4t>T4 C4f*l I ^14^T^2lf^4 ^54 4li4IC4* 
2 ttf&T? 4t4 4f*T® 454C4 44 C^4*P«1 64 4*ff4T>l4 ^4 3TC4 I C**»*4f&4 WlJ 'Q TO 

4^s ? 

344 ^54 o 7 f§t^4 c f 3<H 

4114 4*f4, 

34C4 C*F3jfT>4 £4^1 ft?! x f4^!4 iiT4^ 2P4 ft 9 ! y f4T>l4 I 

.*. x = y + 6 

41, x - y = 6 (b) 

34C4 TO^4 r 3jfc4 WJPR ft 9 ! xy 4<ff4&14 I Wfr «S(42 f4^T4 TO <jf*4 
CTO 44 (x + 2)(y + 2) 4*ff4T>14 I 

.*. 344 ’^ol^TO, 

(x + 2)(y + 2) - xy = 64 
41, xy + 2x + 2y + 4 - xy = 64 
41, 2x + 2y = 60 
41 ,x + y = 30 (4)1 

ftvffa ^4 S 31^ 4^t^3*p?lT4 441414 (b) 4M^) 4° 4^4*43 ^£5 
x + y = 30 x + y = 30 

x-y = 6 x - y = 6 

C414 <K4 ,2x = 36 f4C413 4*Cf1 , 2y = 24 

41, x = 18 ; 41, y = 12 

3J34K 4^P43 441414 i 

x = 18 \ 
x = 12 J 

^^4 C^*4jfD<q ^4^J 18 f4^14 <3 TO 12 f4T>T4 I 


ct>3rt> 


<lbtr 


faftnflR *i3Wi*i s^pr^R 

1. ^ wpfoftt <£T?ft flTOR TOt TO TOR ^t*RR 3 

To; £ ?i?«mfts rtc* is cm*t tor ^tr ftftrro to i 

f^^frr <r>i3H i [os^ 5 ! RPijr] 

toto : 

*?ff%?J a x 
*f*R *?I1*^?J <**$ * y 
.*. r^tttI^ » iOy + x 

gyros, 10y + x = 3 (i) 

xy 

^rr<rm, IOy + x + 18 = 10x + y (ii) 

^t, 9y-9x = -18 
Rt, 9 (y - x) = -18 
<n, y - x = -2 
^1, x - y = 2 

^1, x = 2 + y (iii) 

(i) •?* 4 (iii) WiR x TO 

iQy + * _ 3 

xy 

^T, IOy + x = 3xy 

^T, IOy + 2 + y = 3 (2 + y)y (TO 4fac«) 

*!. 1 ly + 2 = 6y + 3y 2 
^T, 1 ly + 2 - 6y - 3y2 = 0 
*T, -3y 2 + 5y + 2 = 0 
^TT, 3y 2 - 5y - 2 = O 
^T, 3y 2 -6y + y- 2= 0 
^T,3y(y-2) + l(y-2) = 0 
^,(y-2) (3y + 1) = 0 
.*. y = 2^t, 3y = 1 

R, y = “ (^ C TT5PP <c*1 iR t tC*ll , 17 TO) 

(iii) TO 4 'y' ^ 'TO < lf$, 
x = 2 + y 
^T, x = 2 + 2 


'QTO^ WlGR (WE 




.*. x = 4 

.-. fro# TO<iTTft = 2 X 10 + 4 = 24 
^rn: TO<IJlft 24 

2. *ffW TORR ^gt « TOt TORR ^I^R 120ft tfTO 27 TOR CTO 
2PFTER ^gR R?«TT TO ? [oo^I 
RRRIR : 

TOl <3# , 


*ft*t torr^ = x ft - 
.-. rr mm ^gi * (120 - x) ft - 12Q ' 7 - - ^t 1 


10 

x 120 - x _ 

4 + 10 

_ 5x + 240 - 2x „„ 

— 20 27 

Rt, 3x + 240 = 27 x 20 
Rt, 3x = 540 - 240 
RT, 3x = 300 

/. x=^p = 100 ft 

mm = 100 ft rrrr^ = 120- 100 = 20 ft 

Ans. : RRRR ^gi ** 100 ft 

rr mm - 20 ft 

3. cto ^jt^cRR rr « torr R3*t * c^rt^t rrcr ^jt^tft to ^ ; tor £ ssjt^rr 

TO « TO CTO4* vs ft CRM TOR TO - 1 flrfR R^ I (*8<5R 

ftpMR) 

RRRTR : TOR# , ^JJK*fft “ 


x + * 


y + ^ 

Rt, fcx + btr - Sy + i8 

Rt, &x - *ly - -8 

x - vs i 

TOl “ 

y - O * 

RT, *x - * y - o 

Rt, - y • vs 
^t, b8x - ^ 


0 ) 


'GSfTO Cforc> sffcfa 


****(ii) *-(i) 

J>8x-Sy- 
hx-^y = - 8 

(-> (+> (+> 

<tx = *<? 

^T, X = <? 

<t 

^TRfl*J, - y * \s 

^,y = ^x-\s-^x<?-vj) = H 

4. ^ at-^f-li c*R Jtwm fW wft% esprit *ft% ar«* ms s 

orz**i?Fmz ft ftnrm *tR 

■W TO I TO f [^oTO 

TOTTO : 

TO 4TOTO = x 

.-. *T*tETO - x + 5 
••• = 10(x + 5) + x 

SfJjTO, 10(x + 5) + X - 5(x + 5 + X) = lOx + x + 5 
^T, lOx + 50 + x - lOx - 25 = 1 lx + 5 
^t, 25 + x = llx + 5 
1 lx - x = 25 - 5 
lOx = 20 
.*. x = 2 

' S ^ 5 ‘TO» - 10 (2 + 5) + 2 = 70 + 2 = 72 

5. ^ ^ PPlPl<S ^° S TOC<J<1 9 I v5^ ^ 1 

re to, sm to 45 to i ?r anffr f*r 4 ?r 

i i*vsto fro^i 

*mt*TR : i£}TO* x 

.*. WP *?n%j (9 - X) 

•■• 10(9 -x) + X = 90- lOx + x = 90 - 9x 

ftf to toe^ ^utft %sm io(x) + (9 - x) 
smjTO, lOx + 9 - x = 90 - 9x - 45 
^T, 9x + 9x = 45 - 9 
^t, 18x = 36 
.*. x = 2 

.-. TOTTft 90 - 9 x 2 = 72 

6. ^ **pfaft* CTO *rsp *TTO 2 ; snap ijtfc 

^ TO?n to , 'S't 6 to i 

TO? toTOftfwrl 


^8 - SaJajU (izQlttl) if & l>?> 




«U> 

: 

^ ^ , tRCTO Wf = X TO* TOC<W W = x + 2 
. » ( lOx + x + 2) = 1 lx + 2 

v 5 j^s *##?! TOC®1 *ff$ = 10(x + 2) + x 

= lOx + 20 + x = llx + 20 
llx + 20 = 2(1 lx + 2) -6 
<IT, 1 lx + 20 = 22x + 4-6 
^1, llx -22x = -2-20 


+ 2 
2 = 24 

5 ; ^Jinjn 9 c*rt*t 

TO3 I ^T^Olffc ^5 ? RoTO f^!TO] 


TO* ^f*T^P '3K^fl> y |*^5ij 


lOy + x + 9 = lOx + y 
^T, 9 = lOx + y - lOy - x 
, 9 = 9x - 9y 

^T, x - y = 1 (ii) 

(i) + (ii) 'RCTO 
x + y = 5 
x - y = 1 
2x =6 
/. x = 3 

x ^ 'TO (ii) TOtm 
x - y = 1 
^T, 3-y= 1 
^1, y = 2 

.-. = 10x2 + 3 = 20 + 3 = 23 


^T, -llx = -22 

^ X =^ = 2 

.-. =nx2 

= 22 + 

7. ^ CTOT 

TOE 5 ! ' 5 T^ S ^TR 

TOtTO : 

TO4#, 

-3 TO 5 ^1T%I ^<pfD x 
.*. =10y + x 

zfFFm, 

x + y = 5 (i) 


**** 'QWT^T dvSfo 

8. 2f^5^J(t^P*fi|^?l'Q *K4* 4,^S'Q*re$5?J^ 7fatm*t , 

|~cm«t^?rra ct wh Kfyui 0.451 ^gt 


= x 

.-. 33 - x + 4 

.-. ssjwfr . x 



-^C\!>, 


x + 4 
x - 7 


1 


x + 4 


H, 


x-rr 0 - 45 


7 + 4 = 0-45 


3T, 


4x - 28 + x - 3 


^t, 


5x 


4(x 

-31 


■3) 

9 

20 


45 

100 


* 4x - 12 
^rr, 100x - 620 = 36x - 108 
^T, lOOx - 36x = 620 - 108 
^t,64x = 512 
3T, x = 8 

x 8 




8_ 

: 12 : 


x + 4 8 + 4 


9. 


tj$ TTH 54 C*Pf ^ 3ft 3T5P ft .. 

^ I ^f®3f OFtWif 12 3$^ ^5? fc©-\53 ftftifpfj 

33T3T3 : 

*4T% x 
43^ ^31% 12 _x 

.*. = 10x + 12 - x = 9x + 12 

w $TR C*NT 3FT 10 (12 - x) + x 

» 120 - 9x 

3^05, 9x + 12 + 54 = 120 - 9x 
^T,9x + 9x - 120-66 
3T, 18x = 54 
31, x - 3 

••• w 3, 43*3* **T% (12 - 3 )= 9 

•*• ^TCSlJtflj = 9x + 12 = (9 x 3 + 12) = 27 + 12 = 39 



G<1FW ftft<fl?f Cfoft ^tfctxs 




3^5 ? 


j . tfffr °* r z ' { * 23:13; CW ^fts <rf^TT«r 

ttwrs 40*1^, 

C3N x 

«<rat«ra y 

*i^pn®. * = f§ 

5 CT> x = (i) 

C3H ^1o ^f33> ^QTO, 

X + y = 180° 

23y 

+ y = 180 ° Ix43 3R33Tt*l ] 

^2 ±y 4- 13y = 


=180” 


f = 180” 


180x13 . 

y- 36 -65 


31 

(*) ^ y ifi^ *tr 

X=^fl=„5” 

' 5ra ^, fatfu Wl 1 15" 4* 65” 

%63 C^Ff JRXfftfl? Vi<«tV3^HR^f 

V2 - V 3 


w— ; V3 , W 




f*n 1 < ftn 


V2 ^ V3 1 

/2 + V3 _ c V2-V3 

2 — — ^vot nrer 3t i 

^2 = 1.414.... 43* V3 = 1.7312... 

^W\Ti <« V 5 «i >wpr 8 f *«n MK 1.732 *« 1 414 -** 

3*3it ott 1.5 = (5f) 

$53 1 (*t) 

f^. 5. 3*3JT3ftfa l] 


RPufPT 


'S?TT^*T (^r5 5ffe^5 

3 . x^> *W& 10 <fm 24, w? 

*ratqm 2 

^v*fJT x 

.•. Rvsl?j ^jlfD =(10 — x) 

•l^l^lw, 

24 = x(10 - x) 

<JT, 24 = lOx - x 2 
^T, x 2 - lOx + 24 = 0 
^T, x 2 - 6x - 4x + 24 = 0 
^T, x(x - 6) - 4(x - 6) = 0 
^T, (x - 6)(x - 4) = 0 
33J x - 4 = 0 .*. x = 4 

x - 6 = 0 /. x = 6 

4 ^ WfJTft = (10 - 4) = 6 
4PR, 6 = (10 - 6) = 4 

A ns. 6,4 WRT 4,6 l 

^ b<? fafarirs 4 )<t» ^rc*rr ^5 f^H 

*nmrR2 

^5<I 'O'bo° C4 5 b*ft | 

V5^0° 

2fM xjc<w vi H 




4. 


b* 


: OO 0 


fvjpicb<3 $ft;l (t RlPlCU \DO° 

" " " b<? 


Oo-xbfr 




= bO° 


btf c® ^T V3 Tfa ^?I ^ ^ 

^P^fR <K51 I 

^t1>l bo fsrf^d> m Oo° 


b<? 


'bo 

* 


■ ?5p5^ ^ t>T b<? ^*0!^ ^lt>1 <3 ft Pic Ml ■$Tt>T3 Vftqj (^rfef 

b . b » 

= 00' - ^ ^ 

[ s *T^Jt ^*13 ^5 4 OR* C*Tt*ftp*T 36; 

I ^prt*fT^ * 

I 

= x 

3pf?I = x + 4 

x + x + 4 = 36 
^t, 2x = 36 - 4 
^T. 2x = 32 
32 

. x = y = 16 

^oaft, ^^01 16 <W '=f*t<l (16 + 4) ^T 20 

Ans. 16 « 20 

6 4<*fi; >^j(M 'SilvS’D 331, C*f\£ *p Vfr 'Sft&]> 33J, csrtt? 

3$c<?cka c^rTO 331 1 w sh f^sit4 

wrms 

^C<Pb O^ISJ CVTT5 v5$cVi> 3£®Tt bo fl> I 
"4^, >0J|M ^33 = x’SRI 




V3 OX 

= xx - ®R = — -«R 


, C<l\vb ^)|\5b ~ bo ^ — = (t 

“l^ilM, 

Ox 

X + — + <t= bo 
Ox 

^t, X + — = bo - <t 




kx + Ox 


= <t 


^T, (tx - <t x ^ 

<tx\ 

,.x = -=^ 








V5X^ 




^1 vD ^4 vWC<1*S ^l&G <? W4 I 

■i 

\ / M 

7. (iiwf^ GTTfo’TTft 4^TT 20 185 'STf^ TO I Ortta 

*!tos is 'srr$®t ann "Hm* 45 ^ 

4ft 4t5ra to ^rm to 'srrt^ ? 

3TTOM2 

4l5ca TO = x I 

.*. X ^Tn <ll5w TO = 45 XX = 45 x 415*1 1 
C'®'OC5l "TO 

= 4 4^1 $.0 ft-x 4*t>1 

= (4 ♦ 2 ^-x)^I 

= ( 4+ 3 - X )” 

= OV)^ I 

c&su ^ 13 3 3x ) to = ( 13 3 3x ) x15 ' s ^ 

= (65- 15x)^t5*1l 

^-•jto?!, 

45x + 65 - 15x = 185 
^T, 30x = 185 -65 
^t, 30x = 120 
120 . 

•• x = lo- =4 

W TO 4 ^Tt, TO* 4 ^Tn ^>rfW4 to = 45 ^r5*I x 4 

= 180¥T$*f 

Ans. 4 4^1 , 180^5*11 

8 . <flW CTOTO TO $T4! TO^, TO TO^, TO CFC$ • 

ft C^\ TO* I | £ CTOTO 17 frTO TOW, TO 
2l4lCi14 ^53 1 'SflZ*? 

TOTO2 

t>!TO = x ft = x kl^l I 
2 X 

.*. = 2xft = y Eret = x 


<3 <114*1 Pi!>ito 


w 


ftfoa = (2x + 8) ft = ( ~~ 4 * 8 ) 

_ 2(xj^^ = JL±A^T 
4 2 


x + 4 

X + X +-y 


= 17 


*!, 


2x + 2x + x + 4 


17 


■ 41 , 5x + 4 = 34 
TO 5x = 34-4 
TO 5x = 30 

• x = ~ = 6 

5 

, t5l<Wa = (if5 
= (6x2)= 12ft 

f?#a ’• = (12 + 8) ft = 20ft 
Ans. ’em 6ft, '^n# 12ft, 20 ft 1 

<) . 4i^fft a-y$a *(ftt afa c>iws> 1540 •wi'SH ^ 1 <*w 

arfo *[fti xf^na 3 okvg ata awaioa ’■w ’jarc ata 1 awa 
afotaa af% lioo^ft ata ^ 

aaiara? 


^ «T*?*)C'tt l 1 <MC^ TOTJ TO 5 ! X C > 1 C 4 'C 5 

• »pct ^\>)V5 TOTI TO 5 ! (3 - x) C^C4^ 

x C>1C4'C® TO = 1540x ^ 

(3 - x) * WTO = 1100(3 -x)^ 

= (3300- 1100x)*fcl 
(MS$i = 5 jpra 


^5?rt 0 v, 1540x = 3300 - 1 lOOx 
^T, 1540x+ 1 lOOx = 3300 
^T, 2640x = 3300 


4t, x = 


3300 

2640 


.'. X = 7 C>1C4^ 

4 


. . ^ = 1540^ x | 




■Ubr 



= 385 x 5 ^$ 

= 1925 

1 0 . 4<^ft 1680 CWf , 

*ra toot cfKt to i ^ »rfeTO srfe <?rrere 1120 

^C«i , <Pv© ? 

toto g 

*IW*Q, 

dl*w> *tf*!?J ^R?! TO*t x (PTC^® 

.-. *t*r TOffS *TTFt (5 - x) CTO 
x c*icw> TO = 1680 x x 
= 1680 x 

.*. (5-x) ” TO = 1120x(5-x)^ 

= (5600- 1120x)” 

1680x = 5600- 1 120x 
^T, 1680x + 1120x = 5600 
^T, 2800x = 5600 

•x = ^Q = 2 
2800 

.-. TOCW TO 2 <?TCTO 

^TO* 2 C^ 1 C<PC^ *jf*[ To = (1680x2) = 3360^1 
Ans. WW<5 ^ 3360 ^ I 
1 1 . ^ 4^ft ^^rrm 

i ?r?*nrrftre wt tom 3} TO l 


^Tt^tTtft ^5? 
TTOR2 



:3 TO^ = 2x 

.*. i£)<P<P ” ” = 2x <4?I ~ = x 

.*. ^t^TTfft? = 10 X *f*TCTO "5T^P + i£]<KTO '5^ 
= 10x2x + X 
= 20x + x = 2 lx 
*r#jTO, 

21x A 
2xxx “ z 


<3 ^1^*1 dr3^ 9 tf^5 


<^S> 


21 _ Z 

^’2x " 2 

^T, 2xx7 = 21x2 
■sn, 14x = 42 
.*. x = 3 

71?«mft = 21x = 21x3 = 63 
Ans. 63 

! 2 fWfGtt 30 1R 4HCTO TOJ TOTOF* TO TO TO, f¥$ 25 ^R 
TOJ ?TTO TO W5 C*TM 15 ft f^ Mftf TO 
vf^TC^ sftft^C^TOl (^ft 

ttsHTO 2 

CTft%JTOn = xft 

30 ®R <1*1CTO ?RR TO TO?! SftTO* TO = ^ ft 


25 

15) ft 


” ” ” ” 1%^?! = (x- 

25 «R <n*TCTO ^*0 ^RH TO TO?! TO= ( * 25^ ) ^ 

x - 15 _x . 

25 30 

^ 2L_11_ *_ = 5 
^ ’ 25 25 30 

_ , x x c 3 
^’25 30 " 5 + 5 


5«, 


6x - 5x _ 25 + 3 
150 “ 5 


* -5- .28 

’ 150 5 

.-. x = yxl50 = 840ffi 
.-. ftdn ftp 3rc?iTt = 84of5 
Ans. 840ft 




. 1 

1 3 . af% ij$ 1 in$5t arfo m ^5 'tot arf^u 5fiisi ' ^ 

Wrcfc ^ irt^ «rot <*t <aa$ *rw <?\ y&a smtstra tea *awt, ^ 

Sff^ <^v© >J|$®1 ? 

?TOt«fR g 

1 ^5*1 = 1760 ^ = (1760 x3) ^ = 5280 ^ 

2^ = 5280^x2 = 10560 *£!> 

5280 ^ TO = 2 


•-. 1 JO TO = -~- 

5280 

. „ 99 99 _ 2xm „ 

" 5280 


= 2^5^ 


TOTS 10560 

1 - ” 


lftftd? 
1 „ 


c^rfb ?m TO*t 


4*R, ^ TO 


10560 
Ixm „ 
" 10560 

_ m „ 

10560 

= ( _a_ 

V 2640 
4m + m 


10560 
5m 


10560 


10560 


I 


10560 

1 


: 2m^ 

2m x 10560 

5m 




•■• 60 W3 yfo&V TO — *n$»T = 48 TVfc\ 
TO TO 48 ^Tf^T I 

4 . 50-tf^ ^ '^vC“t fW CTO, ^ST^C*f?I 75 

ffc^pr 45 wm to c*Pr i 

*Tt<TR : 


TO 


, 'TOfi; SR*f x ; 

.'. *TO Wtft (50 - x) 

75 - 2x = 3(50 - x) - 45 






?n, 75 -2x = 150- 3x -45 

^T, - 2x + 3x = 150-45-75 
3t, x = 30 

^ Wt = 30 « VB *Wl = 50 - 30 = 20. 

30 <3 20. 

{ 5 ^ *rc*w l i 2 ftorw TO* 

2 crot wc*t g* ^tr ^ ^ *3? 1 

7fXt<rR : 

*rfa, *T4 = x;TOFt^J = x+ 1 

^-TTT 

x - 2 _1 

x + 1 + 2 6 


^t, 6(x - 2) = 1 (x + 3) 
^T, 6x - 12 = x + 3 
^T, 6x - x = 3 + 12 
^T, 5x= 15 



16. 61 ; SOT *Wfo fWhl 

arc*r*t io i ^ | 

^ '*WQ\ = x 

^ ^^0# = 61 - x 


^I^TO, 2x=^y-^+ 10 


^t, 2x = 


122 - 2x + 30 

3 


^t, 6x = 152 -2x 


^T, 6x + 2x= 152 
^T,8x= 152 


'Qdl*?®! ftPfiiR (toft 


* 



sum - 19 

^^UT - 61 - 19 = 42 
WJT = 19, 42 

Ans. : 19 & 42. 

. cro ^rtr TOflpR to* i cro TOtst c*rt*RR £ ?rt*ijR 3 $®t ws 5 
c^Pl ? 

RR : 

^C'i 4^, f*ic^k TOOtft = x 
-f^P^lw, 4x + 1 = 3x + 5 
41, 4x - 3x = 5 - 1 
4t, x = 4 

.*. f4t*k 4 

. 'snflk 44*-^fkt?t ’ftf^i 4t4j <£r* 2 ^ *rrft 4 

^■*1 Cfl I ^t^1^<T £h^J <£v© ? 

TO : 

4C*1 ^Pj, ^ffDfbtf frkj = x ^£T> 

4lfik fTO - | 

3T% 4t4j «rrc^ = | 

* t ^ra,| + | + 2 = x 

^ 3x + 2x + 12 

4T, = x 

o 

4t, 5x+ 12 = 6x 
4T, 5x - 6x = - 12 
4t, -x = - 12 
x = 12 

WlJ 12 ^ 

Ans. 12 *£T> 

60 fcm A « B-TO 4C4J 4?JZ3 TOTOafiR OR, A-44 5 *p, 

B-44 7 «p«m ?RR TO 1 

*R : 

4R 4#, A TO * x 

b to - (60 - x) 


'Q^r^i cW5 *rf«R 


<*\3v!> 


5x = (60 - x) x 7 
4t, 5x = 420 - 7x 


4t,5x +7x = 420 
41, 12x = 420 
x=^=35T^m 

A TO 35 T?T4*T; B ‘‘Tm (60 - 35) = 25 HVft 
Ans. : A TO 35 B TO 25 1*44 


2 0 TOT TO® ?TWI ^ 4J% 44TTO4 4®frT4 3^ 4T5R « 5 4T$»t 

'&$$ TOII TOR I TO2RR TO TOR WO 12 TO4R 

<*m4? 

44RR : 

4R TO3T4 4T44R = x4<fct 
goffi 41% 4*&14 TO 3“ 415*1 = ^ 'll 5*1 

.*. x 4*1*4 TO = y4l5*l 

fi®4 4J% 4<1*4 TO - 5 4l5*l 


*^RTO4, 


7x 

5x-y = 


12 


4t, 


lOx - 7x 


= 12 


41, 3x =24 

x=y=8^«t 

Pftfa 444 8 4<1* 


= 5x 


Ans. : 8 4$1 

21 ?rfe ftrerc isfl? fortre *m an ti^ia i 2 fl> i^ire 

ftani ^itrs ^t?t 4 Um w® *®t i ^sfS ^ 3^i Ww 

4414R : 

TO4 4^, CTO ff> x fi> TO TO 4 5 C4fTO I 
15 f^4 TO^tf “ 1 ^ 






1 


.. .. X 

X *“15 

12 ft^ f^TT^TJ = 

„ _J_ , 

12 

• x " " = -*- 

12 

*'^ra.^--^= 4 

5x^4x 
* 60 


i 



.*. x = 240 ft 

C°ll^ft 240 ft ^MfVt 1 

Ans. : 240 ft 

2 2 ^J% 4 C^*t ifR RR ^5 'ST‘ p f?T <£T* RtW I 

5 'srr^R cro <r i 2 ^ftt <Tnre 1 rr 

^ft?I ^v© ? 

^RRR : 

^JC*i 4p| ^sfR ‘jftfl = x 4I$«1 

4 *nt*r to = 1 


x 


X 

4 


^RH , 5 *JR = 1 ^iftR 




x _ x _ 

4 5 

^ 5x^4x 
* 20 



x = 20 x 2 = 40 
40 

Ans. : 40 ' 5 JT$®T I 


<3<TT4R PiPi^^R d>^G *lf*te 


, ! ^ <0% v5R ^TfaTR y^C*R *tfa4C'<£ | RR -«<K1 ^R 200 IttTt 
^RF I 'SR 'SIR 

7fSTt«lR : 

^ 3#, <jfeft3 TO 

ra -f 

4x - 3x 


<£m 


^pra,^- 4 = 200 


^t f - 


12 


= 200 


^,•^ = 200 
4T, x = 200 x 12 = 2400 
<jfofta TO 2400 ^RT 
Ans. : 2400 1>Rt I 


2 4 . ^ C^R ^ft^BR ' 5 H^RE?R *Rp$ 7 ; *l$ft RR fapRU 

(71 TOUt TO, ®1 2RS W ^T® 27 TO I TTt^Ttft f*rf* 

4^R I 
3TTOR : 

*J1R <pfa , ^) < PC < ??J ^R 5 = x 
.-. RTRR ■ 7 - x 

TOJTft = 10 x **%$ + 4<pc«W ^R 5 


= 10(7-x) + x 
= 70 - lOx + x 
= 70 - 9x 

RR f^f*TSR ^C*l 
= 10xx + 7- x 
= lOx - x + 7 
= 9x + 7 

70 - 9x = 9x + 7 + 27 
*T, - 9x - 9x = 34 - 70 
^T, - 18x = - 36 
1 8x = 36 



.-. TOTtft = (70 - 9 x 2) = 70 - 18 = 52 
Ans. : 52. 







f^PuS^ dr^ 




2 j 

25. C4^R 4[TaPU*frt4 j^W^P\ oQ4^ 6 I ^*WtH ^34 ^471 f^ 

^sn«fR : 

4C*1 4sf4, " x w^ 

"ttfmrca, ^-7= 120 
3 o 

*t,^=120 


4T, 3x= 120x6 

^ 120x6 

4t, x = = 


240^ 


.*. C4fG 240 W*7 I 

Ans. : 240 W4 I 




26. 36 iM^tn f^r^n 4^5 3*1, 72 4*4^ 

^514 ®rns 1 ^.ivsifl;^ ^*j^«ij ^v® ? 

44t*rR : 

4C*i 4#, 

35?r^!J = x Gl4>l 

*^f^> = (x - 36) Gl4t 'Q ®TP5 = (72 - x) t>!4! 

*v£\¥m, 

72 - x = 2(x - 36) 

4t, 72 - x = 2x - 72 
4T, - x - 2x = - 72 - 72 
41, -3x = - 144 

^I, x = = 48 UWI I 

ftrf4 4*4?j4J 48 1>T44 I 

2 7 . 4^ft> 'SjKF'fa 44, ^4 13 ^ I 4Z44 4TC<* 3 CTW <04?. 34 

5 fkm*\ 4^1 ct ^gi?t *rffo 44, to to |i f^4n 4^iJ 

441414 : 

4>f<) , 

44 = x 

^>I^C°1 34 = x + 13 


x + 13 






+ 3 


x + 13 - 5 
x + 3 _3 
x + 8 4 


4t, 

4t, 4(x + 3) = 3(x + 8) 
4t, 4x + 12 = 3x + 24 
41, 4x - 3x = 24 - 12 
41, x = 12 


12 


x + 13 25 


A 12 
Ans. 25 


2 8 . 44*fl> 44 « ^TST4 2; 44 « 34 ^54 3T$ 5 f^XTTt’t 

4*E4 C4 34, TO *TW 4 * CTO ^4t4 <TO^4 1 34 I ^5 ? 

4^414 : 

4£4 4sf4, 34 : -x'Q44 = x- 2 




x - 2 


w^mc4, 

x - 2 - 5 


+ 4 = 1 


x - 7 I 
x - 5” 1 4 


x -7 


4T, 

^ ’ x - 5 ” 4 
4T, 4x - 28 = 3x - 15 
41, 4x-3x = - 15 + 28 
4T, x= 13 

%^v52fT^ - ^ = {j 

2v 500 A 4T4* B-44 3C4I TO 4^4 ffa C44, B 3TC A, 100 
^T4H C4f% 414 I 

*41314 : 

TO 4#, B 4T4 = x 44* A 414 - (x + 100) frl4t I 
u f^l^lW, (x + x + 100) = 500 






^Tf, 2x + 100 = 500 
^t, 2x = 500- 100 
1, 2x = 400 

... x = ^ = 200l^l 

b 3T8 - 200 A 3T1J - 200 + 100 = 300 I 

Ans. : A m - 300^1 

b - 200 

30 80 c* ^ f^f ^ 6 35* 

io «p wrvt 16 

: 

“ X 

W = 80 - x 

^i\^m, 6x= 10(80 -x)+ 16 
^T, 6x = 800 - lOx + 16 
^t, 6 x+ lOx = 816 
^T, 16x = 816 
816 

••• x= ir =51 

<p£5I ^ = 51 

=* 80-51 = 29 
<5K?1 ^ 51, 29 

Ans. :^8 >iwr- 51 . ^ = 29 __ .. 

31. 44 C**** 120 ‘ 

smft* fa^i 

2 x (Mj + - 44 i 

•^t , " WR1 “ 22 I 

TTCT 3** - xflfiWl 

... Ml = (22 - x) 

-r^Tspra, X (22 - x) = 120 
22x - x 2 = 120 

^1, -x 2 + 22x- 120 = 0 

^T, x 2 - 22x + 120 = 0 
^t, x 2 - 12x - lOx + 120 = 0 


r^i cforE 


F ^T, x(x - 12) - 10(x - 12) = 0 

(x - 12)(x - 10) = 0 
^S, x- 12 = 0 .*. x = 12 
^OTT, x- 10 = 0 .*. x= 10 
x = 103F1 M T - 22 - 10 = 12 fifito 

x = 3** , X = 12 3STOT3J TO I 

A ns : Ml 12 flfcia, 10 Pffiia I 

32. ^ ^Wl* W *0% 

5SR«W iff? C^Pt I aiww ffH RR»I« CT ’It’Ot ’Tt'SW *mr. 


»pn«rm s 

W x?fT%j W _ x 
i£Rt. 'SfSJS = y 

.*. = lOx + y 

2JCT5J y = 3x + 1 (») 

! 'spm% x?fH fapTO 31*^5 ^tTTft 10y + x 

*T^TO, lOy + x = 8(x + y) (»>) 


, (i) ^ 4<J TOH7H (ii) ^ *TT$, 

10(3x + 1) + x = 8(x + 3x + 1) 

30x + 10 + x = 8(4x + 1) 

^Tt, 31x + 10 = 32x + 8 
^T, 31x - 32x = 8-10 
^t, -x = -2 
x = 2 

(i) 3T$, y = 3x + 1 = 3.2 + 1 = 7 

lOx + y = 10.2 + 7 = 27 


38o 




<3F5^, 27. (*!*) 

33 c^R \ ®i i ?m * K a ra frr^j vj> ITOs o ftfcta *to*i c^are* 

*tr to to i wtTO frrtfj vs ftfrR <f^fw oti $** va flrtta 

3 T ?tc*t c*a r <ra ^o to? i c*4foa « sw f^4» ^p i 


TOTO $ 

x Wra 

<iR^ 'ailflvofDd 2P^( yf^fTO 
.*. TOvst^ C*vfl*W = xy I 

5*1 (x + 3) (y - 3) = xy - 18 (i) 

^ 1 #f^TOl, (x + 3) (y + 3) = xy + 60 (ii) 


tjSNTO (i) (TO* *f ft, xy + 3y-3x-9 = xy- 18 
^T, 3y - 3x - 9 = - 18 
^T, 3y-3x = - 18 + 9 
^T, 3(y - x) = - 9 

/. y - x = - 3 (iii) 

(ii) CW& *tT$, xy + 3y + 3x + 9 = xy + 60 
^t, 3y + 3x +9 = 60 
^T, 3(y + x) = 51 

y + x = 17 (iv) 

^#^*1 (iii) vq^(iv) CTO TO 
2y= 14 
.*. y = 7 

4 *R , ^51^ (iv) v£) y-4RJ TO *TT$, 

7 + x = 17 
.*. x = 10 

10 filled Wv 7 fifing I (v5^) 

34 . tj$ ®TC*T¥t 1 C^H I ^v^T?! *fR 

TOTO 8 

TO! 4^ , 

7RfT%g 'Sft-'pfD = x 

'*41%?} V5j^sf^ = X + 1 


'Q?irv»i C^TU ’tl'fa® 


38i 

^T5£^, = 10 (x + 1) + x 

- lOx + 10 + x = llx + 10 

skto ftfara ^c«i TOnffc %?m, 

10 x X + x + 1 
s lOx + X + 1 
= llx+l 

ffSR^, 

llx+l=|(llx+10) 

■gt, 66x + 6 = 55x + 50 
*T, llx = 44 
_ 44 

^x=tt 

A x = 4 

... TOllft = llx+ 10= 11.4+ 10 = 44+ 10 = 54 
*F5<£R , f^c4?I TOTt = 54 (&5S) 

35. ^ 4. 

cq ^v*r \ , to 4T4° S TOJiflfa ctoto no. 

TOTO 8 

TOHP®, 

^4* = x 

•*• = x + 4 

^TTO , = 10 (x + 4) + x 

= lOx + 40 + x 
= 1 lx + 40 

'ovm, 'qtsrn *ro ftfara to»i ^ito - 

S?tRTO, 

llx + 40 + 1 lx + 4 = 110 


10 x x + x + 4 
lOx + x + 4 
llx + 4 


L 


<33 f^W3 


<\8^ 


31, 22x + 44= 110 
31, 22x = 66 
.*. x = 3 

3<3Tift> = iix + 40 = n.3 + 40 
= 33 + 40 
= 73 

^$43 , f36% 3^Jlft =73 (S'SS) 

36 . 

5pn«rm s 

363 3f3, 

f$f®T <3 < JC3J^ 3 X ^3T3 333 33W63 x « y. 

f^5T3 333 f53 (x - 8) 353 
^ 8 353 1<rf 1533 333 f53 (y - 8) 353 
vstffi i, b3 ii i^ra, 
x- 8 - 8(y — 8) 

31, x - 8 ■ 8y - 64 
31, x-8y = -64+8 

... x - 8 y = - 56 <‘> 

^1313 , 

10 353*13^513 333 563 (x+ 10) 353 
^ 10 353 33 1jHI3 333 563 (y + 10) 353 
VS 1 3.CT , ft®3 *T$1*33T63, 

(x + 10) = 2(y + 10) 

31, x + 10 = 2y + 20 

... x - 2y = 10 

(ii)3*.5ff5 (i) 3l35fa3*t f363ffi 363 3t^, 

6 y = 66 

•*• y =u -r . . 

^33, y 43 313 (ii) 35 3^336^ 3T363 3T3, 
x-2x 11 = 10 
31, x- 22= 10 


03T33 f^T43 d^t? ’if^® 


<*80 


T x * 32 

^^3 > <3 <J63I3 3^313 333 3313*63 32 353 'Q 1 1 353 I ($53) 

7 f^5T3 3^313 333 ^513 ^ 16313 33633 33f*$3 I 10 353 *163 

* f^5l3 333 4 1$ 16313 33133 33^3 563 I f*H5l3 3^313 333 

3F?3f3, 

3^3K3 5$ 1CB3 33633 33^ - x 353 
, # 3^3K3 1*F513 333 = 5x 353 I 

«03T3, 

53 35^ 313 3$ *£633 33133 33f$ = (x + 10 x 2) 353 =(x + 20) 353 
ifm 53 353 *163 f*T®T3 333 = (5x + 10) 353 363 I 
Sf^3T® , 

( 5 x + 10 ) = (x + 20 ) x 2 
31, 5x+ 10 = 2x + 40 
31, 3x = 30 

,*. x = 10 

... f*F513 3^313 333 =(5 x 10) 353 = 50353 ($53) 

38. fawl « <31313 33633 33f$ y 353 I f*F5t 5 16313 33633 ^TS3 22 353 I 
12 353 363 f*5l3 333 16313 33633 563 I y 3)3 313 3*5? 16313 

3$3lR 333 ? 

33133 g 
36*3*f3, 

5^3163 1*1513 333 = x 353 

i , 3^3163 16313 333 = (y - x) 353 

> x - (y - x) = 22 
31, x - y + x = 22 

•*• 2 x - y = 22 (i) 

12 353 33 1*F5T3 333 - (x + 12) 353 563 435 


cam ftPw* <&*& ^ 

'i2 Tiw'a'J’Z® " =(y -* + 12 > 515,1 

g^vrs, 

X + 12 = 2 (y - X + 12) 
x + 12 = 2y - 2x + 24 

... 3x - 2y = 12 <W 

(i) j| 5. 2 *tst $1 *ift. 

4x - 2y = 44 

(iii) *^vvw****to* n * an *- 

x = 32 
x-iflffl TO (i) ^ 4 
2.32 - y = 22 

64 -y = 22 
, - y = - 42 
... y = 42 
... 

- (42-32) TO1 
= 10 ^ 

^ * flfera ™ *»** 3 Wia ^ ^ C¥3izr 

39 ‘ 2 «*» 2 ^ ^ ^ 

«n»t ^ ' 

^•(R * d*r, 

^I 5 C*I C*3PF1 = xy ^ 

&n,7?tfS 5 Wia xp| 4PRSW 

C^ppn =(y-5)(x + 3)^^f5ra 
= (xy-5x + 3y-15) ^W5» 

^•si 

xy - (xy - 5x + 3y - 15) = 9 

xy-xy + 5x-3y + 15 = 9 

^t, 5x-3y = 9- 15 


' ... 5x - 3y = - 6 

C**vfl<F^ = (y + 3) (x + 2) ^ ft* 


= (xy + 3 x + 2y + 6) M ft* 


xy + 3x + 2y + 6 - 67 = xy 
^t, xy - xy + 3x + 2y - 61 = 0 

^1, 3x + 2y = 61 (u) 

(D^N?!*^ 2 TOt *lft, 

lOx - 6y = - 12 ^ 

(ii) ^c^ 3TOt I**® 

9x + 6y = 183 ^ 

(iii ) ^« (tv)**#** ^ 

19x =171 

;. x = 9 


i£PR, 

x-iflRI TO (ii) 4 
3x9 + 2y = 61 
27 + 2> = 61 


*t, 2y = 34 
/.y=17 


40 


m iMflMt n me* (*«> 

^Pfffi^smramaRi 5 


?TCtTO 8 




' G 5 ll < P c 1 


*8* 

, CW1 = xy M Pr&T3 I 
' 5 fxf^ra TO « 2P4 3 Pltfa ^Pr<*> 3PT, 

MW = (y - 5) (x + 3) M 

- (xy - 5x + 3y - 15) Pfifa 
SppTC ® , 

xy - 5x + 3y - 15 = xy 
/. 3y - 5x = 15 (i) 

tots , 

5 «^sW2 Wei to ^PT c*fl*w 

= (y + 5) (x - 2) W>M 
= (xy + 5x - 2y - 10) WfS 

xy + 5x - 2y - 10 = xy 

- 2y + 5x = 10 (ii) 

4 * R , 

(i) "it « (ii) ^ CTW ^01 , 

3y-5x= 15 

- 2v + 5x = 10 
(+) <PCf5 y =25 

4 * R , 

y-v£ra TO (i) ^#TOPt ^fPlPI mt, 

3.25 -5x= 15 
^t, 75-5x= 15 
^1, - 5x = - 60 



x= 12 

^5^1, Pft4?I 25 Pto TOt SW 12 Pto (&£<) 


< J 55 lTO 




gffeWm : 

^ ^P^fvbC® 2fW 7 PftTO c PPI3 ^oT® <fipT<J TO( V3 l # i)fb TOI 

SfTOf TO?J £ TOl «^ l 9 l < P 54 HfDc^o TOt TO I 

CW : 

x-y = 5 (b) 

5x + 2y = 4 (*) 

^RI*fR v P*lfW Pp®Tf^5 f^SEPt Pf'QTTT TO 1 
4 ^ TO'TPR 

, 5T§t^ e tra ; s «c<^H 4<pfi>t4> x (^) {)>) c<$ x ^ffTO3 PT4T TO S 


y srmra PiR i ^^rfep® ^ 1^ 

^wraffi wra 4 * 11 $ i 

04) x TO ^ ^Hlb (^) Rt «>i5)<WPt 
<TOf$ TOt y-TO ’oMi 

TOtTO ^ f?J I 


:y + 5. 


( 0)1 


(«) 


W 


(*t) x-TO TO! fM?I <?dl?5 y-TO 

$\*s to - 3 c* o) Rt *t5i<wVt 

TOT$ I WIT y-TO TO (^) tTO^T 

(o) *R ->l*l) < P55t. c t'G TO I 

IpTO , TOtTO $ x = 2 y = - 3 

TOTTO *Fqf% W*TC*t yQ'ST^ PT41 TO 8 

x - y = 5 (5) 

5x + 2y = 4 (*) 

|(i) •ff.^pRl c t Pfc4* *H$, x = y + 5 [ ^wtcsei TO?I ] 
|(^J ^ x-TO ^4PI y + 5 <mIpi , 

5(y + 5) + 2y = 4 
■^T, 5y + 25 + 2y = 4 
^T, 7y = 4 - 25 
^T, 7y = -21 
"4T, y = - 3. 

(i) Rt?l§tTOPt y-TO TO TOPI, 
x - (- 3) = 5 


5(y + 5) + 2y = 4 
"4T, 5y + 25 + 2y = 4 
^t, 7y = -21 
^T, y=-3 
x - (- 3) = 5 
^T, x + 3 = 5 
^T, x = 2. 




x + 3 = 5 
^T, x = 2 

^rtoh, x = 2 
y — 3. 


ayr^ 


2x + - = 1 

-i-H 


[W5TJ 


Rt*(H 8 


3 


(*) 2x+y = 1 

- 2 11 
5X - ~ = TT 

y 12 


. (i) 


(ii) 

3 


(i) 2x +-= 1 

=> ~ = 1 — 2x 

=* > = 1^21 (iU) 

y (ii) ^Pfc?i *n$, 

2 U 

3 "12 


5x 


=>5x 


1 - 2x 

2(1 -2x) 11 

3 " 12 
lSx - 2 + 4x 11 
* 3 "12 
19x - 2 11 

> 3 = 12 

> 12(19x - 2) = 33 

> 228x - 24 = 33 

> 228 x = 33 + 24 

57 

* X “ 228 
1 


x 43 *IM (iii) ^ *ft$ , 

3 3 3 


y = 


1 - 2x' 


1 - 2 . 


1 


‘-i 


3 

= 2 - 1 


1=3x2: 




/. *RT*rR : (x, y) = Q , 6) ( Ans] 

2. : (bo-^J 

- + K = 2 

a b 

ax + by = a 2 + b 2 

H = 2 (i) 

ax + by = a 2 + b 2 (ii) 

(i) S'OiJ V I^C<P a fRH <K*l liPW. 

(ii) ^ a ^T?JT ^5f*t , 

x + = 2a (iii) 

b 

by b 2 

x + - J - = z + — (iv) 

a a 

(iii) *R- (iv) •Tt^RS 

/a b\ b 2 

=* y (b" a) = a "7 

/a 2 - b 2 \ a 2 - b 2 

= >y K~^~) — r~ 

a 2 - b 2 ab 

— ^ y — ^2 u2 

J a a 2 - b 2 

=> y = b 

y < 0 % RH (i) 

I - + *“ 2 
=>-+1=2 
a 

-*i-i 

a 

=> x = a 

*RI*TR x = a, y = b 

'H?l < w e t oerltJ’Jtols ^RT^H (x, y) 

1 • 2x + y = 8 
- 2y = 5 

: 

2x + y = 8 (i) 

3x - 2y = 5 (ii) 

(i) ^ C«IC* , 




<\<to 


2x + y = 8 

31, y = 8 - 2x (iii) 

(iii) 3* yftm* wc* y <43 to (ii) 3* * 

3x - 2y = 5 
31, 3x - 2(8 - 2x) = 5 
31, 3x- 16 + 4x = 5 
31,7x = 5+ 16 
3t, 7x = 21 
21 
: 7 


3t,X : 


. . A - J ^ 

x *as TO (iii) ’fc ^i3)<pd(.*t , 

y = 8 - 2x 
3T, y = 8 - 2.3 

31, y = 8 - 6 

•*. y = 2 

TOTO : (x, y) = (3, 2) 

2. 2x + 3y = 8 
7x + 4y = 15 
3TOT3 : 

2x + 3y = 8 (0 

7x + 4y = 15 (ii) 

(i) 3* 3^4*33 
2x + 3y = 8 
31, 3y = 8 - 2x 
8 - 2x 


31, y =~ 


(iii) 


(iii) 3*. 3fta3«1 ?n «5 y <43 TO (ii) 3* ^4^ 


7x + 4y = 15 

31, 7x + 4 X 8 ~ — = 15 

„. 7x + 32^121= 15 

. 2 1 x + 32 - 8x 1C 
31, ^ = l-> 

31, 13x + 32 = 45 
31, 13x = 45-32 
31, 13x = 13 


31, x = 


x= 1 


X33T33 f¥3<43 ?lfeM 


» 


x <43 TO (iii) <jPic«, 

8 - 2x 

y=— T~ 


31, y = 
31, y = 


6 

*T,y = 3 


8 - 2.1 

3 

8-2 


3. 


y = 2 

3^3 331313 : (x, y) = (1, 2) 


* + *- : 
2 3 


* + *-=! 
3 2 

331TO : 


*+*=1 

2 3 

* + *=! 

3 2 


(i) 


(ii) 

(i) 3S. >i5) < ?5i e T C3C3, 

* + *=! 

2 3 

3x + 2y 

31, — ■*- = 1 

o 

31, 3x + 2y = 6 

31, 2y = 6 - 3x 

6 - 3x 
31, y =— r — 


(iii) 


(iii) ^^ < p<3 c t C3C3 y 43 TO (ii) 3*. 


H=> 


3x 


'•I- 


= 1 






3x 






„ 4x + 3(6 - 3x) . 

12 1 

4x + 18 -9x 

12 

_. 18 - 5x . 

*•” u — 1 

^1, 12= 18 -5x 
^T,5x = 18- 12 
^1, 5x = 6 
6 

x ” 5 

(iii) 


y =“ 


^1, y =■ 


6-3x| 


6 *5 

6 ~ 5 

2 

30- 18 


y = — 2 
12 1 
’n.y'yxj 


u 

y = 5 6 6\ 

WW ! (X, y) = (|. |) 

2 3, 

- + — = 2 
x y 

- + — = 5 jr 

x y o 

- + - = 2 (i) 

x y 

5 + 10 = 5 | (U) 

x y ^ o 

(ii) OCT, 

5 10 _ 35 

x + y 6 
^12 7 

^x + y '6 


5 toiI 


«?rr^ cfr9T& *if^ 




- 2_7_i 

y 6 X 

- 2 7x - 6 

^fl ( £ 

y ox 

^1, y(7x - 6) = 12x 
12x 


^T, y = 


7x - 6 


(iii) 


(i) sr jtfftaCT y >aa 


M«2 

x y 

„ 2 3 

x + 12x 


7x - 6 

, 2 3(7x - 6) , 

i^- 2 

._. 2 7x - 6 „ 

^■x + ^r =2 

. 8 + 7x - 6 „ 

*•“ "te 2 

_ 7x + 2 „ 

^t, — : = 2 

I 4x 

8x = 7x + 2 
^1, 8x - 7x = 2 
x = 2 ^ 

H «£J?I 'STR (iii) ^ 4fttS , 

y = : 


^T, y = 


12x 

7x - 6 
12.2 


7.2 - 6 


* 24 
’"’* = 74^6 

* 24 

^•y=T 

* y = 3 

: (x, y) = (2, 3) 

a(x + y) = b(x - y) = 2ab 

*mm : 

a(x + y) = b(x - y) = 2ab 

?rcr$ 

a(x + y) = 2ab x + y = 2b (i) 




<\<t 8 

vfiTK b(x - y) = 2ab x - y = 2a (ii) 

(i) ^ rtw. 

x + y = 2b 

^T, x = 2b - y (ii*) 

(ii) ^ yfimi* x tfa 2b - y 
x - y = 2a 

T. 2b-y-y = 2a 
^t,2b-2y = 2a 
^1, 2b - 2a = 2y 
, 2(b - a) = 2y 
^t,2y = 2(b-a) 

^!,y = b-a 2 TOT TO TO) 

.*. y = b - a 

y 43 TO (iii) ^ 
x = 2b - y 
^T, x = 2b - b + a 
^T, x = b + a 
.*. x = a + b 

: (x, y) = (a + b, b - a) 

6 . x - y = 2a 

ax + by = a 2 + b 2 

TOTO : 

x - y = 2a (i) 

ax + by = a 2 + b 2 (ii) 

(i) ^ , 

x - y = 2a 

x = 2a + y (iii) 

(ii) ^ t x 4<J 2a + y ^5, 

ax + by = a 2 + b 2 
^T, a(2a + y) + by = a 2 + b 2 
^T, 2a 2 + ay + by = a 2 + b 2 
^T, ay + by = a 2 + b 2 -2a 2 

y(a + b) = b 2 -a 2 
<H, y(a + b) = (b + a)(b - a) 

(a + b)(b- _a] 

* 7 a + b 


<J<TT^ Ov?nS 


y = b - a 
y ^ 'SfH (iii) 

x = 2a + y 

x = 2a + b-a 
^T, x = a + b 
x = a + b 

: (x, y) = (a + b, b - a) 


- + b = 2 

a b 


: 


*+£ = 2 (i) 

a b 

ax + by = a 2 + b 2 (ii) 
(i) m , 

bx + ay = 2ab 
bx = 2ab - ay 
2ab - ay 

^ x= “" b 


(iii) 


, (ii) 7T^ s ^ e t x 43 ^ 


— — ^ 

b 


ax + by = a 2 + b 2 
^ a (2ab^ai) + b y = a2 + b 2 

* 2a?b_^ +by = a 2 + b 2 

^2a^a^L+b^. = a2 + b 2 
b 


3t, 2a 2 b - a 2 y + b 2 y = a 2 b + b 3 
31, 2a 2 b - a 2 y + b 2 y - a 2 b - b 3 = 0 
3T, a 2 b - a 2 y + b 2 y - b 3 = 0 
3T, b 2 y - a 2 y = b 3 - a 2 b 
3t, y(b 2 - a 2 ) = b(b 2 - a 2 ) 
b(b 2 - a 2 ) 


y = b 

y 43 ttr (iii) 3* *#$3Ft 3f*rc3, 


w 


x 2ab - ay 
b ’ 


<331^ APM* ^ 




X • 


2ab - ab 


^1, x = 


ab 


fatfa •• (x. y) = ( a * b) 

8. x + 2y = 3 = 4*- y 

3^1 : 

^ 2 *ijw«iCT fS|,|W ’ n0, 

x + 2y = 3 W 

^ 4x - y = 3 ( l| ) 

(i) 4* <***' 

x + 2y = 3 

^t, X = 3-2y lorrsi 'i 9v 

(ii) ^ x«*^3-2y 

4x - y = 3 

, 4(3 - 2y) - y = 3 

*1, 12-8 y-y = 3 
^t,-9y = 3- 12 

^ ' 9 ! “ ~ 9 |«wm* -9 wn m *a\ 

■’■ (m) 

x = 3 - 2y 
^t, x = 3 - 2.1 
^t,x = 3-2 
x = l 

: (*’ y) = (1, l) 

9 . ax + by = »“ + b “ 

2bx - ay = ab 

^ x : +by =_a2 + b^ (0 

2 ^\r ^»«<t OIW , ax + by = a 2 + b 2 

< n> by = a 2 + b J -ax 

a 2 -t- b 2 - ax (iii) 

y b a 2 + b 2 — ax 

(ii ) a* ^rStw.'i y ^ ^ b 

2bx - ay = ab 

/a 2 4- b 2 - ax \ _ 
^t,2bx-a^ b ) 


ab 




<3?n^ 

^(TSSpSF 


oh2» - a 3 - ab 2 + a 2 x _ ^ 
**• b 
-Q, 2b 2 x - a 3 - ab 2 + a 2 x = ab 
■ql , a 2 x + 2b 2 x = ab 2 + a 3 + ab 
, x(a 2 + 2b 2 ) = a(b 2 + a 2 + b ) 
x(a 2 + 2b 2 ) = a(a + 2b ) 
a(a 2 + 2b 2 ) 

,n ’ x= (a 2 + 2b 2 ) 

X 431 XIH (iii) ^ ’ 

a 2 + b 2 - ax 

y =" iT~ 


y = 
y = 


a 2 + b 2 - aj 


a 2 + b 2 - a 2 


b 2 

y = "b 

y = b 

: (X, y) = (a, b) 




<\<t\r 




TOW? TOf^ 

®f*RTO v l v *(f^ : 

4 $ opqfto auit'BHCTrw ^ tot «ft tofs ^ <ro 

tpftTOisf w stfarora cwnffoi wtrora wr ^sn 

^TOt 6 ^ W 1 ? ^ I STSTO c*m§ CTO ^r faTO to TOsfS 

Trftoa 6 ! toth to, ctotf? ^^fUro w ?nft ^ro to 5 ? i 

(7TO : x + y = 5 (5) 

x - y = 3 (^) 

fTO WTO TOfTO ftc?ITO OTQ?n TO I 

*pqf\5 WfTO 

f*) (b) TO* (*) ^ CTO 0?) x + y = 5 

I CTOTO CTO®1 x ^<®T^ x - y = 3 

arfitf^rft ^riffaTO to i 4*rc 2x = 8 [ cro to ] 

>1W$ x-43 TO ’tTGTH CTO ! ^T, x = 4. 

W) x-TOTO (*)*K*#*TOTO$ (*0 4 + y = 5 

TO*. y-TO TO <pfa I ?Tf, y = 1. 

, f^fa ?RtTO 8 x = 4 

y = 1 

fr l G l ft WTO TOfo WW 4>5tW CTOt TO 8 


x + y = 5 (*) 

x - y = 3 (*) 


(b) ’Q (^) *R CTO 

2x = 8 
*1, x = 4 

4*R, 

(5) x-TO TO? TOfiTt, 

4 + y = 5 
^1, y = 5-4 

^T, y = l 

f^fa "WTO 8 x = 4 
y=l. 






i + - = 7, 
x y x 2 


^2 = 21 (W5TJ ftftdpf] 


**tTO 


M-7. 


(i) 


-e* 9 G- 9 -» 

=> 7 (^ - 1 -)=21 [TO^tTO] 
(ii) 


1 1 ^ 

=> — — — = 3 
x y 


(i) (ii) ^ CTO TO, 

1 


: = 10 


(i) *R 'Q (ii) *R ^T^t<P?J c T fttTO 4>W *fT$, - = 4 
1 


y = ; 


.*. WTO ( j, 0 


^*R?R TOlf^s WT*TR (x, y) 4^*1 : 
1 • 2x + 3y = 7 
5x - 2y = 8 

WTO : 

2x + 3y = 7 (i) 

5x - 2y = 8 (ii) 

(«)X2 + (ii)x3 TO® *!1$, 

19x = 38 



%x = 


38 


19 


x ^ to (i) 4 '^fTO *ii$, 

^3y = 7-4 






Wo 




y = l 

... ^n<fm : (x, y) = (2, 1) 

2 . 6x - y = 1 
3x + 2y = 13 
7rm«rH s 

6x - y = 1 (i) 

3x + 2y = 13 (ii) 

(i) X2 + (ii) ^5, 

15x = 15 


x = 1 

x ^ (ii) R* 9 TT$, 

3.1 +2y = 13 
^T,2y= 13-3 


.*. y = 5 

... : (x, y) = (1, 5) 

3. 7x - 3y = 31 
9x - 5y = 41 

: 

7x - 3y = 31 (0 

9x-5y = 41 (ii) 

(i) X 5 - (ii) X 3^*n$, 

8x = 32 
x = 4 

x *TH (i) Rt . 

7.4 -3y = 31 
^1, 28 - 3y = 31 
-3y = 31-28 
-3y = 3 




y = -l 

%<f?I W<R : (x, y) = (4, -1) 


4. J 


1 


(i) 


x _ 2 

3 ” y 

x 4 

7 + - = 3 
6 y 

*Rt«fR : 

\- 2 -=i 
3 y 

x 4 . .... 

7+ ~= 3 (ll) 

6 y 

(i) X2 + (ii) 

2x _ 4 _ 

3 y 

x 4 
7+7=3 


2x x _ 

T + 6 = 5 

^T.^T^S 

o 

^T, 5x = 30 

^ 30 

^T, x = — 

x = 6 




6 2 
3 y 

ftt, 


2-1-2 


ftT,-- = -l 

y 

ftt,-y = -2 

y = 2 [—1 ^mi ®v5?i v r , ¥r? ^®t <Ft?i] 

••• TOTCH : (x, y) = (6, 2) 

5. 12x + 17y = 41 
17x + 12y = 46 
*RT«fR : 

12x + 17y = 41 (i) 


W) 






17x + 12y = 46 (ii) 

(i) X12 - (ii) X 17 5W 

-145x =-290 

7n, I45x = 290 [-1 TOI «'S?ITC* 1* ^RSIl 


^1, X = 


290 

145 


6 . 


x = 2 ^ 

x «£« TO (i) ^ TO, 

12.2 + 17y = 41 
*t, 17y = 41 -24 
17y = 17 
„ 17 

*.y = n 

y= i 

fltlfa *WWH : (x, y) = (2, 1) 

25x + 27y = 131 
27x + 25y = 12* 

3PTWR : 

25x r 27y = 131 (0 

27 x + 25y = 129 (ii) 

(i)x25 - (ii) x27 SC® ’ll*, 

-104x = -208 
- -208 

x “ -104 
... x = 2 

x «fl?l (i) ^ 

25.2 + 27y = 131 
^t,27y = 131-50 
^T,27y = 81 
- 81 
^t,y=27 

y = 3 

... s (x, y) = (2, 3) 

7 . ax + by = ab 
bx + ay = ab 
7TOf*rH : 

ax + by = ab (j) 

bx + ay = ab (») 

(i) X a - (ii)X b *1$, 


<^\bvS 


cfcrG 


a 2 x - b 2 x = a 2 b - ab 2 
^1, x(a 2 - b 2 ) = ab(a - b) 
ab(a - b) 

^■ x= a 2 -b 2 

_ ab(a - b) 

^’ x- (a + b)(a-b) 
ab 

X “a + b 

x «£B1 (i) *n$, 

ax + by = ab 
ab 


^IT, a - 


- + by = ab 


a + b 

a 2 b 

,n - b y =ab_ rTb 

a 2 b + ab 2 - a 2 b 

by = iTb 

ab 2 

^’ by = aTb 
ab 2 

^1, y = 


b(a + b) 
ab 


" a + b 


/ ab ab \ 

(*• y) = VTTb’ a + b) 

ax - by = ab 
bx - ay = ab 
TOt«rR : 
pm 

ax - by = ab (i) 

bx - ay = ab 00 

?lftWt(i)X a-(ii)Xb^5 *TT$, 
a 2 x - b 2 x = a 2 b - ab 2 

x(a 2 - b 2 ) = ab(a - b) 



^1. x = 


ab(a - b) 
" i 2 -b 2 


ab(a - b) 

’ x ”(a + b)(a - b) 
ab 


A — , 

a + b 

X 4?i m (i) ^ TOTCS TO, 


'GTOS ^tfa® 


<^8 


ST, a. 
ST, 


ax - by = ab 
ab 


a + b 
a 2 b 


- by = ab 


a + b 


- by = ab 
a 2 b 


31, - by = ab - , 

J a + b 

a 2 b + ab 2 - a 2 b 

ST, - by = r 

J a + b 

ab 2 

^T,-by = -^-r 
3 a + b 

_ ab 2 

^ ,y “-b(a + b) 
ab 

y ~ a + b 

facta TOTO: (x, y) = (— ^-r, -- J T~r) 
v 31 \a + b a + b / 


S^«tS 


SSl’P'T (Rule of cross multiplication) : 

4 $ ^ts-^s^cis toto top# 3s*ft ^jcto sms ’ftw sra i 

i'IW'TI SPR3 fHdt>55 'ailsMCS 3TOT <$t<J fad® SS 8 

ajX + b,y + C! = 0 (M 

a 2 x + b 2 y + c 2 = 0 (S) 

3$ TOf® TOTCTO SC* § a t b 2 * a 2 b, <£$*& SCS 3$ TO-sftSsTOS 
SSTTO SC* 8 

_ biC 2 - b 2 c L £ i a 2 _ =L c 2 a L 

ajb 2 — a 2 bj ajb 2 — a 2 bj 

3$ W*TR TOPT TO STeST TO I 

O) X b 2 - (S) Xb, SC® ST$, 

aib 2 x - a 2 b,x + t^c, - bjc 2 = 0 
^S31 , (a,b 2 - a 2 b))x = biC 2 - b 2 C| 

CTW5a,b 2 -a 2 b,^0PIH5 x=^_^ 2 '| 


'Q <514*1 fafai^PT *tfa® 


Svbtf 


^TOCS, (5>) X a 2 — (S) Xa,SC® Sft, 
- a,b 2 y + a^y + a 2 c, - c^ = 0 
<smT , (a,b 2 - a 2 b,)y = c,a 2 - c 2 a, 


<K°1 , y = 


Cia 2 - c 2 ai 

aib 2 - a 2 bi 


b|C 2 - b 2 c, * 0 33*. c,a 2 - c 2 a, *0SC3 TOT TO ^3 (vs) 0* faTCTO TOfaSTCTO 


'ailsMM C33T STS 8 


biC 2 -b 2 C| c 1 a 2 -c 2 a 1 a,b 2 - a 2 bi 

$$ am i ^ l tvaa TOSC3 faft® ^3CS>$ SgftftS ^3 (rule of cross multiplication) TO 
S3 I <£$ ^C33 TOTSC3 TOfR ’PSf® TO SS I 

WSJ b I a,b?- a 2 b, = 0SC3 TOQ >#TO C TTO SS ST S3 TOTO ( 

sftSRJCTO ) I 33S CTO SS-^SWdMSCTO CTO 3STTO 3T$ I 

fails CTO SSTTO TOCS I 


^JCR SfOTt TO TOTO (x, y) : 

1 . x + 2y = 7 
2x - 3y = 0 
TOTTO : 


x + 2y - 7 = 0 (i) 

2x - 3y + 0 = 0 (ii) 

(i) « (ii) st TfStrot sc® sstps 

X z_ 1 

2.0 - (-7)(-3) (-7). 2 - 


ST, 


1.0" l-( — 3) - 2.2 

i 


0-21 -14-0 -3-4 


ST, 




-21 -14 

-21 


-7 


= 3 


-14 

33*. y = — = 2 

facta 3S1TO : (x, y) = (3, 2) 


3x - 5y + 9 = 0 
5x - 3y - 1 = 0 


2 . 


“life 


«<n^i ftpMPi df*® ’'ft' 5 


3rai«tm : 

3x - 5y + 9 = 0 (0 

5x _ 3y - 1 = 0 (ii) 

(i) « (ii) ^ *i$ta3W 5T5 ^§1^ ^ai-i-iita, 

i -L 


(_5X-l)-9(-3) ” (9X5) - 3(-l) 3(-3) - (-5) (5) 

x 1 L — 




5 + 27 45 + 3 -9 + 25 


2L_X_J_ 

^’32"48"16 

32- 

*• * *16 ^ 

48 ~ 

W.y=-^=3 

: (X, y) = (2, 3) 

3. -7x + 8y = 9 

5x - 4y = -3 

: 

-7x + 8y - 9 = 0 (i) 

5x - 4y + 3 = 0 (ii) 

(i) « (ii) , 

v 1 

__ X —1 


8.3 - (-9). (-4) (-9) 5 - (-7). 3 (-7).(-4) 8 5 
_x y _ l — 




24 - 36 -45 + 21 28- 

x y L_ 

-12 = -24 -12 

-12 


40 


-12 


: 1 


^.y=^ = 2 

... ^rsn*fR : (x, y) = (1, 2) 

4 . ax - cy = 0 

ay — cx = a 2 — c 2 

: 

ax - cy = 0 (i) 

- cx + ay - (a 2 - c 2 ) = 0 


(ii) 






(i) ^ « (ii) ^ 

X JL 


(— c). { —(a 2 - c 2 )} - O.a O.(-c) - a. {-(a 2 -c 2 )} a.a - (-c).(-c) 


^T, 


JL 


1 


*c - c J a J - ac* 


a 2 — c 2 


^n. 


x y 1 

c(a 2 - c 2 ) " a(a 2 - c 2 ) ” (a 2 - c 2 ) 
c(a 2 -c 2 ) 

X ” (a 2 - c 2 ) -C 
a(a 2 - c 2 ) 

TOHIH : (x, y) = (c, a) 


a b 

ax - by = a 2 - b 2 

•TOW 3 ? : - + £ - 2 = 0 (i) 

a b 

ax - by - (a 2 - b 2 ) = 0 vii) 
(i) « (ii) »R ^5 TOpft 
x 


1 


r-H* 2 - b 2 )| - (-2).(-b) (-2).a - [.((a 2 - b 2 )) f.(-b) - 1 

D ad 

v i 


^T, 


^T, 


^I, 


-(a 2 - b 2 ) 

b 

x 


-2b -2a + 


a 2 - b 2 _b _ a_ 
a a b 
1 

2 _ 
ab 


y 


2 - b 2 -a 2 - b 2 -a 2 - b 2 


ab 


1 



-(a 2 + b 2 ) -(a 2 + b 2 ) -(a 2 + b 2 ) 

b a ab 

-(a 2 + b 2 ) 

b -(a 2 + b 2 ) ab 
-(a 2 + b 2 ) ~~ b X -(a 2 + b 2 ) a 


ab 

-(a 2 + b 2 ) 

^ v _ S -(a 2 t ..b. 2 J . 

^y~ - (a 2 + b 2 ) - a - 

^ ab 

*TOt«TR : (X, y) = (a, b) 


ab 


' -(a 2 + b 2 ) 


= b 


a *! 1 






6. ax + by = a 2 + b 2 

2bx - ay = ab 

s 

ax + by - (a 2 + b 2 ) = 0 (0 

2bx - ay - ab = 0 (ii) 

(i) « (ii) ^ TOP 5 * , 

x 1 = 

b.(-ab) - (-a). ( -(a 2 +b 2 ) } -(a 2 +b 2 ).2b - a.(-ab) a.(-a) 

X V _ 

-ab 2 - a 3 - ab 2 “ -2a 2 b - 2b 3 + a 2 b -a 2 - 2b 2 

-a 3 -2ab 2 = -a 2 b - 2b 3 = -a 2 - 2b 2 


^1, 


-a(a 2 + 2b 2 ) -b(a 2 + 2b 2 ) -(a 2 + 2b 2 ) 

-a(a 2 + 2b 2 ) . 

-(a 2 + 2b 2 ) 

± 2b 2 ) 


-b(a 2 

^y=-(a 2 + 2b 2 ) 

aRl«TH : (x, y) 


= b 


■ (a, b) 


4x + Sj 

7 ‘ 40 * 7 


2x - y 


+ 2y = 10 




4x + 5y _ 
40 

2x - y 


= x - y 


+ 2y = 10 


(i) ^ ^5 , 

4x +_5* =x _ 

40 Y 


(i) 

(ii) 


4x + 5y = 40x - 40y 
^1, 40x - 40y - 4x - 5y = 0 
36x - 45y = 0 

<n >4x _ 5y = 0 (iii) [9 ™ W ^ ] 

(ii) ^ 

2^ + 2y= 10 
^ 2x^+1* =10 
"41, 2x + 5y = 30 


1 

- b.2b 




^t,2x + 5y - 30 = 0 (iv) 

(iii) « (iv) ^ ^5 

4x - 5y = 0 (iii) 

2x + 5y - 30 = 0 (iv) 

x _y_ 1 


(“5).(-30) - 0.5 
x 


' 0.2 






_ y 


4. (-30) 
1 


4.5 - (-5). 2 


150 - 0 0 + 120 20 + 10 

x y 1_ 

150“ 120 "30 


150 . 
X= 30T= 5 


y 


120 


= 4 


8 


30 

^n<H : (x, y) = (5, 4) 
y(3 + x) = x(6 + y) 

I 3(3 + x) = 5(y - 1) 
^n*n^ : y(3 + x) = x(6 + y) 

(ii) 


(i) 


3(3 + x) = 5(y - 1) 

(i) *K ^s, 

y(3 + x) = x(6 + y) 

"^T, 3y + xy = 6x + xy 
^T, 6x + xy - 3y - xy = 0 

6x - 3y = 0 

^T, 2x - y = 0 (iii) [3 Wt '5!*t 

(ii) ^ fps, 

3(3 + x) = 5(y - 1) 

^,9 + 3x = 5y-5 
^1, 9 + 3x - 5y + 5 = 0 
3x-5y+ 14 = 0 


(iv) 

(iii) « (iv) ■’jjalyilwi. 


(— 1 )- 14 - 0.(-5) = 


1 


- 


0.3-2.14' 

1 


2. (-5) - (-1).3 


i 


’-14 - 0“0 - 
-14 -28 

x = ^ = 2 

^y=^ = 4 


-28 -10 + 3 

1 


: (x, y) = (2, 4) 




G<JT^ to**! Cfaft foS 




aarpt ^wh (x, y) toi ^ : 

1 . 4x - 2y = 2 
5x + y = 13 

7fJn*ffR : 4x - 2y = 2 

5x + y = 13 

x « y 43 fas , 



4 

5 

-2 

1 

= 4(1)- 

(-2).5 = 4+10 


2 

-2 




13 

1 


2.(1) - (-2). 1 3 

X = • 

4 

-2 


14 


5 

1 





4 

2 




5 

13 

4(13) -5(2) 

m^y = 

4 

- 2 

14 



5 

1 


ton 

: (x, y) = (2, 3) 

2. 

3x 

- 2y = : 

2 


5x 

- 3y = 

5 


^n*TR : 


3x - 

2y =2 

5x - 

■ 3y 

= 5 




14 


14' 




x « y 43 to ^3, 

= 3 (- 3 ) - 5 .(- 2 ) = -9 + 10 = 1 


3 -2 
5 -3 


2 -2 
5 -3 


3 -2 

5 -3 


__ 2 (- 3 ) - 5 . (- 2 ) - 6 + \ q __ 4 

1 ' l 


^ y = 


3 2 
5 5 


3 -2 
5 -3 


3.5 - 2.S 15 - 10 ^ 

1 “ l 


ton : (x, y) = (4, 5) 


dr3nJ 




3 . x - y = 2a 

ax + by = a 2 + b 2 
Hnt«fR : 

x - y = 2a 
ax + by = a 2 + b 2 

x«y^ to R4m?p ^n, 
l - l 


: l.b - (-l).a =b+a=a+b 


2a -1 

a 2 + b 2 b 


1 - 1 
a b 


2a.b -(-!).( a 2 + bh 

a + b 


_ 2ab + a 2 + b 2 (a + b) 2 


a + b 
|l 


a + b 


= a + b 


4^*. y = 


2a 

a a 2 + b 2 


1 - 1 
a b 


_ 1 .(a 2 +b 2 )-2a.a _ a 2 + b 2 - 2a 2 b 2 - a 2 
a+b a + b “a + b 


| = jbj-a) (b~a)_ 

| (a + b) _ b 3 


: (x, y) = (a + b, b - a) 

*• ax + by = a - b 
bx - ay = a + b 

’wnm : 


ax + by = a - b 
bx - ay = a + b 

’WTPf, 

X « y ^ to ^3, 

l a b| 


= -a 2 - b 2 = -(a 2 + b 2 ) 


a - b b 

a + b -a 


a b 

b -a 


_ -a(a - b) - b(a + b) 

-(a 2 + b 2 ) 


-a 2 


jj j- ab - ab - b 2 - (a 2 + b 2 ) 
-(a 2 + b 2 ) “-(a 2 + b 2 ) = 1 








y = 


a - b 
a + b 


+ b)- b(a - b) 

-(a 2 + b 2 ) 


a 2 + ab - ab + b 2 a 2 + b 2 { 
= -(a 2 + b 2 ) -(a 2 + b 2 ) 

to* : (x, y) = (1, -1) 

5. x + y = a + b 

ax - by = a 2 - b 2 

: 

x + y = a + b 
ax - by = a 2 - b 2 

X « y v£RJ ^*t*jT* 1^C?I Wl*^ 3$, 

1 


= -b - a = -{a + b) 


a + b 1 

| a 2 — b 2 -b| -b(a + b) - l(a 2 - b 2 ) 

x =— n T\ = -(*+*>> 

I a -b| 

-ab - b 2 - a 2 + b 2 -aCaj^, ^ 

-(a + b) “ -(a + b) 

I I a + b I 

I a a 2 — b 2 1 l. (a 2 - b 2 ) - a. (a + b) 

^y=-T J“ = -(a + b) 

I a -b| 

a 2 - b 2 - a 2 - ab -b(a + b) . _ 

” -(a + b) -(a + b) 

to* tjWH : (x, y) = (a, b) 

*- + *- = a + b 
a b 


a 

TTOKfff : 


x y ~ 
^ + & = 2 


* + £=a + b 

a b 

x X_o 
a 2 + b 2 ~ 2 




x « y 4* 7T**t^]* to 5* , 






1 J_ j_ J 1 _ 1 a - b 

= a ‘ b 2 ~ b ‘ a 2 ” ab 2 a 2 b a 2 b 2 


a + b g 
2 b 2 


I 
b 
1 

^ h 2 


a b _ 2_ 
b 2 b 

a - b 
a 2 b 2 


(a-H b).p- 2.g 

a - b 
a 2 b 2 


it b - 2b 

""b 2 "" 


^ y = 


a 2 b2 
+ b 


a-b aV_ _ 2 

b 2 a - b 


1 


1 

a b 
1 X 
a 2 b 2 
a + b 2a - i 

a2 a- 


- . 2 - -3 . (a + b) 
a af_ 

= a-b 

aV 


4J> x jV * 

a-b 


= a-b ~~ a-b 
a 2 b 2 a 2 b 2 

B to* : (x, y) = (a 2 , b 2 ) 

7 . ax + by = a 2 + b 2 
2bx - ay = ab 
*nft«TR : ax + by = a 2 + b 2 
2bx - ay = ab 

x <3 y 4* to **, 

b = a.(-a) - 2b.b = -a 2 - 2b 2 = -(a 2 + 2b 2 ) 
-a 


2b 


i 2 + b 2 
ab 


-a . (a 2 + b 2 ) - ab.b -a 3 - ab 2 - ab 2 ^ 
-(a 2 + 2b 2 ) -(a 2 + 2b 2 ) 




x = 




-a 3 - 2ab 2 -a(a 2 + 2b 2 ) 
"-(a 2 + 2b 2 ) = -(a 2 + 2b 2 ) = a 


y = 


a a 2 + 1 

2b 

b 2 

ab 


a b 

2b -a 



_ a.ab - 2b.(a 2 + b 2 ) 

-(a 2 + 2b 2 ) 


8 


a 2 b - 2a 2 b - 2b 3 -a 2 b - 2b 3 -b(a 2 + 2b 2 ) 

-(a 2 + 2b 2 ) -(a 2 + 2b 2 ) -(a 2 + 2b 2 ) =b 

f'TC'ffl : (x, y) = (a, b) 

a b 
ax - by = a 2 - b 2 

7T5Tf<T^ s - + £ = 2 

a b 

ax - by = a 2 - b 2 


1 

b 

-b 


:-b.--2 

a 


b a -b 2 - a 2 -(a 2 + b 2 ) 
a b _ ab ~ ab 


b 2 


l 

b 

~b 


-2b 2 - 


a z + 


l 
b 
-b 

b 2 -a 2 - b 2 


2.(-b) - (a 2 - b 2 )| -2b 

: -(a 2 ■<■ b 2 ) 


-(a 2 + b 2 ) 

ab 


ab 


b b -(a 2 + b 2 ) 

-(a 2 + b 2 ) -(a 2 + b 2 ) b X 

ab ab 

i 

a a 2 
a 


ab 

-(a 2 + b 2 ) = 


<43*. y = 


2 

■ b 2 


i . (a 2 - b 2 ) - a. 2 
a 


a 2 - b 2 


2a 


i 

b 

-b 


-(a 2 + b 2 ) 

ab 


-(a 2 + b 2 ) 

ab 


a 2 - b 2 - 2a 2 -a 2 - b 2 


-(a 2 + b 2 ) “ -(a 2 + b 2 ) " 

ab ab 

: (x, y) = (a, b) 


-(a 2 + b 2 ) ab 
a X -(a 2 + b 2 ) 


= b 






9 . - + ^ = a + b 

a b 

ax + by = a 3 + b 3 

: - + £ = a + b 
a b 

ax + by = a 3 + b 3 

1 1 
a b 
a b 


J 

b a _ 

b 2 

- a 2 


a b ~ 

ab 

a - 

f- b 

1_ 


a 3 

+ b 3 

b 

b 

b.(a + b) - . (a 3 + b 3 ) 


1 l 


C3 

1 

CM 

-O 

II 


a b 


ab 


a b 




ab + b 2 - 


a 3 + b 3 ab 2 + b 3 - a 3 - b 3 


b 2 -i 


b 2 - a 2 


ab ab 


y = 


1 

a -f 

- b 

a 

a 

a 3 + 

b 3 


1 1_ 



a b 
a b 



a 3 + b 3 


a<a + b) 


b 2 - a 2 

ab 


a 3 + b 3 - a 2 (a + b) a 3 + b 3 - a 3 - a 2 b 
a a 


b 2 - 


b 2 - a 2 

ab 


ab 

b(b 2 - a 2 ) 

a _ b(b 2 - a 2 ) „ ab = 


b 2 


(b 2 - a 2 ) ' 


ab 


: (x, y) = (a 2 , b 2 ) 


f^TPS 

Quadratic Equations 


RPi'OT *i5)**H*j : 

1. *l*ll*lH 4^*1 :- ftf>1^] 

x 2 + y 2 = y (xy + 12) 

2x - 3y = 12 
^<TR : 

x2 + y 2 4 = y(xy+ 12 ) (0 

2x - 3y = 12 (ii) 


(ii) ^^5 *TT$, 
2x - 3y = 12 

12 + 3y 
12 + 3y 

2 


► 2x = 


-(iii) 


x 44 ^ (i) 4f*0 v fT^, 


144 + 72y + 9y 2 2 156y + 39y 2 

4 y " 12 

=* 144 + 72y+ 9y 2 +4y 2 - ‘- 6y + + 312 

=> 432 + 2 1 6y + 39y 2 = !56y + 39y 2 + 144 

=> 60y = - 120 

=> y = -2 

y 44 (iii) ^ 4f*0 ‘ 9 * * 12 fT$ 

12+ix 

X " 2 

12 + 3 (-2) 

2 


<3414*1 «lf^ 




2 . 


_ 6 
"2 
= 3 


7TCT14H : x = 3 <5 y = -2 
?rsrt<fH : [bvo^l ftPMPfl 
5 13 


(2x - l) 2 


2 x 


1 


18 


?rm<rR : 


5 _ 13 ,p 

(2x - l) 2 ” 2x - 1~ 1B 
5 - 13(2x - 1) in 
=> (2x - l) 2 = 18 

5 - 26x + 13 1Q 

^ 4x 2 -4x + 1 8 


18 - 26x lfi 
=> 4x 2 _ 4x + 1 8 

=> 72x 2 - 72x + 18= 18 - 26x 
=» 72x 2 - 72x + 26x = 0 
=* 72x 2 - 46x = 0 
=> x(72x - 46) = 0 


55 x = 0 72x - 46 = 0 

=* 72x = 46 
_46_23 
" x ” 72 ” 36 

331113 x = o wrcr, x = || 


1. x 2 + y 2 = 25 
x - 2y = 10 
*nrf*fR : 

x 2 + y 2 = 25 (i) 

x - 2y = 10 (ii) 

*1$, 

x = 10 + 2y (iii) ^ 

(iii) 3F5 31® X 35 515 (i) 3? 3fto3CT 513131 31$, 

(10 + 2y) 2 + y 2 = 25 






r 99 

*t, 100 + 2.10.2y + 4y z + y = 25 
*t, 5y 2 + 40y + 100 - 25 = 0 
^t, 5y 2 + 40y +75 = 0 
^T, y 2 + 8y + 15 = 0 1 
?T, y 2 + 5y + 3y + 15 = 0 
y (y + 5) + 3(y + 5) = 0 
% (y + 5) ( y + 3) = 0 

/. y + 5 = 0 y + 3 = 0 

y = - 5 y = - 3 

y v£ra *JR (iii) ^ ’fit, 

y = - 5 *C*f, x = 10 + 2. (-5) = 10 - 10 = 0 
y = -3 ^®T, x = 10 + 2. (-3) = 10 - 6 = 4 
^H»fH : (x, y) = (0, - 5), (4, - 3). 


2. 2x 2 + y 2 = 3 

x + y = 2 
*T*fW*T: 

2x + y 2 = 3 (i) 

x + y =2 (ii) 

(ii) ^ -^5 *nt, 

y = 2 - x (iii) 


(iii) m ^Cv5 3T<3 y 4* *1R (i) ^ ’tit, 

2x 2 + (2 - x) 2 = 3 
% 2x 2 + 4 - 2.2.x + x 2 - 3 = 0 
^T, 3x 2 - 4x + 1 = 0 
3x 2 - 3x - x + 1 = 0 
3x(x - 1) -1 (x - 1) = 0 
*!, (x - 1) (3x - 1) = 0 

x - 1 = 0 3x - 1 =0 

^T, 3x = 1 

^ 1 , x = 1 ^T, x = 3 

x jfH 'srH (iii) ^ ’fit, 

x=l^f, y = 2 - 1 = 1 

1 ^ 1 6-1 5 

x = j y = 2 - 3 = — j— = 3 

frofa *rat**R : (x,y) = (1,1), (j. 






3. x 2 + y 2 = 61 
xy = - 30 
TfsrUfH : 

x 2 + y 2 = 61 (0 

xy = - 30 00 

^it^, 

(x 2 - y 2 ) 2 = (x 2 +y 2 ) 2 -4x 2 y 2 

= (61) 2 - 4.(- 30) 

= 3721 - 3600 
= 121 

... x 2_ y 2 = ± ii (iii) 

(i) <3 (iii) CTW TOI, 

X 2 + y 2 = 61 

x 2 _ y 2 _ 1 1 1*WRW *K3) 

2x 2 = 72 
* 2 72 

«.* =T 

*1, x 2 = 36 

x = ± 6 
X 2 + y 2 = 61 

2 _ v 2 _ i j [W5FP 

x y 

2x 2 = 50 
„ 2 50 

^ 1 , X =-T" 

*1, x 2 = 25 
x = ± 5 

X ^ (ii) ^ 

xy = - 30 


x = - 5 SCT, y = ^ = 6 

••• ^ : (x,y) = (6-5), (-6,5), (5,-6), (-5,6) 

4. x 2 + y 2 = 85 
xy = 42 


x 2 + y 2 = 85 (i) 

xy = 42 (ii) 


(x 2 - y 2 ) 2 = (x 2 + y 2 ) 2 -4 X 2 y 2 

= (85) 2 - 4.(42) 2 
= 7225 - 7056 
= 169 
2 2 

x -y =±13 ..(iii) 

(i) « (iii) ^ CTW TOI, 

2 2 

x + y =85 
2 2 

x - y = 13 


2x 2 = 98 
41 ,* 2 =£ 

41, x 2 = 49 
A x = ± 7 

2 2 

x + y =85 
2 2 

x - y = - 13 


m to] 


2x z = 72 

_ 2 72 

^T, x =^~ 

41, x 2 = 36 
x = ± 6 


(ii) ^ 

xy = 42 


’42 

41,y= T 

42 

W, x = 7 y = -y = 6 
42 

W, X = - 7 y = 17 = -6 
42 

*T«R, x = 6 W*, y = -g- = 7 

, _ 42 . 

*T*TC, x = - 6 y = Z6 = “ 7 

: (x,y) = (7,6), (-7,-6), (6,7), (-6,-7). 

6. x 2 - y 2 = 45 
X + y = 5 

mm : 

X 2 - y 2 = 45 (i) 

x + y = 5 (ii) 

(i) m ok* *nt, 

(x + y) (x - y) = 45 ^ , 

^t, 5(x - y) = 45 [(ii) x + y = 5 mm\ 

„ 45 
% x-y=3" 

?t, x - y = 9 (iii) 

(ii) <3 (iii) ^ OTt 

x + y = 5 

x - y = 9 

2x =14 

- 14 

^t, x =~y 

x = 7 

x m (ii) v£j <n$, 

7 = 5 - x 
x = 5 - 7 
y = -2 

: (x,y) = (7,-2). 

7. x 2 - y 2 = 99 
x - y = 9 

: 

X 2 - y 2 = 99 

x - y = 9 




‘Nr* 


(i) 

•(ii) 


GiTT^ ftftdPT 5tfc^5 

(i) CTO*, 

x 2 - y 2 = 99 

^T, (x - y) (x + y) = 99 

^t, 9(x + y) = 99 [x - y = 9] 

^T, x + y = 1 1 [9 TOt *PTO TO TO] 

% y = 1 1 - x (iii) 

(iii) ^ TO$ «n« y TO TO (ii) ^^C®! ^fTO, 
x - y = 9 

*T, x - ( 1 1 - x) = 9 
% x - 1 1 + x = 9 
*T, 2x- 11 =9 
% 2x = 9+ 11 
2x = 20 


x = 10 

xTOTO (ii) •?* >i3)^c®r ^f*0, 
y = 11 - x 
% y = 11-10 

••• y = i 

ftrf* TOTO : (x,y) = (10,1). 



x + y = 10 


TOTO : 



x + y = 10... 

(i) •?* TO® 


V£_5 

V^" 2 

tZ_5 

^~ 2 
) 5 

~y ~ 2 

L_I 

7Z~2 


(i) 


(ii) 


x + y = 10J 


[5 TOt vSt^t TO) 




?T, Vxy = 4 

% xy = 16 p*f TOl 

_ 16 ..... 

y =7" (m) 

(iii) *11 TO^® 2ft$ y to ^TR (ii) *1® 4 ^(.U, 


X + y = 10 
*1, x + ~~ = 10 


5n, 


X 

x 2 + 16 


= 10 


^1, x z + 16 = lOx 
^1, x 2 - lOx + 16 = 0 
?T, x 2 - 8x - 2x + 16 = 0 
% x (x - 8) - 2(x - 8) = 0 
’ll, (x - 8) (x - 2) = 0 

x - 8 = 0 wn x - 2 = 0 


^1, x = 8 ’ll, x = 2 
x TO TO (iii) 4 <jPr?J *fft, 

x = 8 TOl, y=-g- = 2 

x = 2 TOl, y = ~y ~ 8 

frofa TOTO : (x,y) - (8,2), (2,8). 


9. 2x + y = 7 
x 2 - xy = 6 

to*tr : 

2x + y = 7 (i) 

9 

x - xy = 6 (ii) 

(i) *1® C^P x TOl <1^ TOt. (i) <3 (ii) ^T® CTO 

2 

2x + xy = 7x 
2 

x - xy = 6 

3x 2 = 7x + 6 

*1, 3x 2 - 7x - 6 = 0 

’ll, 3x 2 - 9x + 2x - 6 = 0 

’ll, 3x (x - 3) + 2(x - 3) = 0 






^8 

ftt, (x - 3) (3x + 2) = 0 
.*. x - 3 = 0 Wftt 3x + 2 = 0 
ftt, 3x = -2 

_ 2 
ftt, x = 3 ftt, x = - 3 

x 4ft fttft (i) ft*. 4 ftffttft *lf§, 
x = 3 2.3 + y = 7 

ftt, y = 7 - 6 
ftt, y = 1 

x = - j 2. + y = 7 

*,-j + y = 7 

y = 7 + 1 
21+4 
" 3 

_ 25 

= 3 

ftefa 5R1<R : (x, y) = (3, 1), (- j ^). 

10. x 2 -xy + y 2 = 21 
x + y = 3 
ftfttfttft : 

x 2 - xy + y 2 = 21 (i) 

x + y = 3 (ii) 

(ii) ft*. ftffaftft CftC^ ^if^, 

y = 3 - x (iii) 

(iii) ft® 2fl$ y 4ft fttft (i) ftt 4 fttfttft, 

x 2 - xy + y 2 = 21 
*1, x 2 - x.(3 - x) + (3 - x) 2 = 21 
x 2 - 3x + x 2 + 9 - 6x + x 2 = 21 
^1, 3x 2 -9x + 9-21 =0 
^1, 3x 2 - 9x - 12 = 0 
>n, x 2 - 3x - 4 = 0 
x - 4x + x - 4 = 0 
*1, x (x - 4) + 1 (x - 4) = 0 
(x - 4) (x + 1) = 0 


■OSTO’I Cfrat 'Tf*! 1 ® 




x - 4 = 0 ftWftt, x + 1 = 0 
ftt, x = 4 ftt, x = -l 

X 4ft fttft (iii) ftt 4 ftte 
x = 4 ^c*i , y = 3 - 4 = - 1 
x = - lftFt, y = 3+ 1 = 4 

fftpfa ftfttfttft: (x,y) = (4, - 1), (-1,4). 




11. x 2 + xy + y 2 = 3 
x 2 - xy + y 2 = 7 

mm : 

x 2 + xy + y 2 = 3 (i) 

x 2 - xy + y 2 = 7 (ii) 


(i) « (ii) ftt cm ft^ft ftft, 

L x 2 + xy + y 2 + x 2 - xy + y 2 = 3 + 7 
f ftt, 2x 2 + 2y 2 = 10 
ftt, 2(x 2 + y 2 ) = 10 

ftt, x 2 + y 2 = 5 (iii) 2 fttftt W ft^l 

l (i) ftt cftFt 5 (ii) ftt ffttfttft ft^ft 
V (x 2 + xy + y 2 ) - (x 2 - xy + y 2 ) = 3 - 7 
F ftt, x 2 + xy + y 2 - x 2 + xy - y 2 = -4 
ftt, 2xy = - 4 
^ -4 

^ *y = ~2~ 


ftt, xy = - 2 (iv) 

ftttftftt^tfft, 

(x 2 - y 2 ) 2 = (x 2 + y 2 ) 2 - 4x 2 y 2 
= 5 2 - 4.(-2) 2 
= 25-16 
= 9 

x 2 - y 2 = ± 3 (v) 

(iii) 'G (v) ft® Cfttft 

x 2 + y 2 = 5 
x 2 - y 2 = 3 


2x 2 = 8 


i^RWfttft ftCft] 




^IrAb 


*1, x 2 = 4 
/. x = ± 2 


^IITO, 

x 2 + y 2 = 5 

x 2 - y 2 = - 3 pWSFP TO *rca) 

2x 2 = 2 
*t, x 2 = 1 
x = ± 1 

X TO TO (iii) ^ 4 ?rfro, 

xy = - 2 



_2 

x = 2 ^C®T, y = ~2 = - 1 

x = -2 *PI, y = 5r = 1 

x = 1 *P1, y=^p = -2 

, ™ -2 
x = 1 ^T, y = — 2 = 2 

ftris *ram : (x,y) = (2, -1), (- 2, 1), (1, - 2), (- 1, 2). 


^rsm 

Linear and Quadratic Inequalites 


TOat wtR , w <f^< tow <rto fsRs to to i 

♦ — i — i — i — i — i — i — i — i — i — i — i — • 

-5 -4 -3 -2 -1 0 1 2 3 4 5 

<71 R^ *pJ TOI, vsTF? TO I yiR*^ 

y>IW 'flW ^ C 1I'$| < P TO*TO{S ^iR*^ <lt^ BQ]vs "531 1 

□ 

TOfi> TOirraro <trto fteptRSto tow a to* to cro R^rtte - a 

TO v^iR^ (7R4 5 ^<3^ TOR I nftc's <43 W^llC^ 2T4 5 T*t TO I 331 <30*1 (71 , a 

TO* — a TO TOTOR TOR TO* TO^R 5 1 ^'ii v »lc<3 TO TO (71 , TOTOR ^ 
TOWtTOTI yiR^ (7R4 5 TOfD TOW3 TO? ^<30$?3 ^TO 5 TOW I 


-2 I 2 

frrcro fiai cw, + 2 to* - 2 to totor 2. ^ <tj, 2 = - (- 2). 

totorto ’trRfro 5 w fro <rg?ti ^ i 

*m\\ 

(i) ^CTO TOTOR ^RJ ; 

(ii) a ^*w OT, a-TO TOTOR a ; 

(iii) a tow 3*71 , a-TO TOTOR — a. 

a-TO TOTOR (absolute numerical value) CTOffre | a | TOTO 
<7HR,| 3 | = 3, | -2 | =-(-2) = 2. 

I a |-«£bi wrRfros s towirwj a-TO R^; to* 

^ | a |. 




<35T5^ cT>^!5 5 tft$ 


555TO55 45*ft 5$ TO* % 

a «wh 3C 5 ?, | — a | = | a | 

□ a*pJ^»i-a 1 pl; ^45 toi w *p?J I a W3P 3TO -a ^ c tl^ . 
w? 

I — a | = — (— a) = a = | a| 
d a ^ e tT^ s to 9 ? — a 5*ilv$|<p , *pc*i 
| - a | = - a = | a | 

d v i5?TOic'i5 ' 5 f 9 f3 45>f& TO § 

cto^m tout a, b 45 ^5J 

I ab | = | a 1 1 b | 

5S3j!TO?J<? 45ft ’pj , 45*ft 551^5* 'Q <TO5ft ^ C TT^ , toC5 5i|v$|<p , tor?] 

5r*ti^5, 4 c^spn topt? TOI5P5?C5 fawni 5*C5 4$ 5tf sro to to i 

d a, b 43 ^3R?5 <q«icvo VftlChd RuiMwid 55TOT 5 ? j a — b | C5T5T?5 I ^T55l TO 
5# C5, I a-b | TO, ^TO3TO a«b^ 1HTO55 ^ i 

TOOTt55T5 + 3 45t + 5 45 | (+ 5) - (+ 3) | - | 5 - 3 | =2 

*5515 - 3 451 + 5 45 TgTf | (+ 5) - (- 3) | » | 5 + 3 I = 8 

^PTTOt : 

SRTOT 5T*55 5*5TTC5?ft RTOH 4^?ft tSSI^ ^ I a, b C5C4IWI 
^ft RR>Sj 5*llV$|<I> 5t^55 5*31? TO 9 ? C<]C<PH 4<T»fD ^flftfl CbC?J 5^5 TO< , 
4 1 'SfTOSt (inequality) TO 35 I *TOW?5 ^ 55T^5 

TOfrr^fTOs 5C5j ^rrro 5? C5C5 cto^h ^i^mtoiji^Mw toptRH to 

51^5 I 4 «RI TO5I 5^5515 5?3?5j fttf5 5tf5 I 



5 

4 -3 -2 | 

i — |- 

t « 

t 

h 

* a 

5 


TO? 5#, a, b C5C55 5 ? *[$ft ftf%3 51*55 5*5Tt 45* A, B 5515*15 
5S*TTC55?5 a <3 b 45 3f%a.^ ft 5 ! I 4*R A, B ftf&j) ft^ TO? 45*ft *TO5ft5 
^StC*? TO? I A5ft B-45 \blc *1 4<ft<P® 35, vsc< *3155? 5ft C5 5^55* 

TOOT35 a, b 45 TOfJ a, b *TOTO? TO 45* ftft a > b, B 5ft A-45 TO 51 ? 
TOf^TO 35, ^C5 TO5t 5ft b, a *3CTO1 TO 45* ftft b > a. CTO? ,5 > 3, 
3 >- 1, — 1 > — 4; 


'G5TTO faft45 d^jft <!fto 


e Ur* 


CTOTf TO?5C5515 5, 3 45 HC 5 ?; 3,-1 45 HC 5 ? 45* -1, -4-45 TO 5 ? 
*35ft?F5 I 

a > b TO? b-C5* a C*ft TO 35 45* b < a CTO TO I *3$K, a > b 

*315 b < a 45*$ TO I CTO 5 ?, 

6 < 9, -1 <3, -5 <-2, 
cto?? 9>6, 3>-l,-2>-5. 

*31551 TO 3*ft C5, a 35t^5* 'Q b 5? C TT^^ TO? a > b. CTO?? A ^5^5 
TO*1 <3 B 5TC5 'TOt^T® <c«i A, B 45 vblCH l a, b toc?j 

TO 5 ? A f5^ B f5^5 TO 5 ? TO5 , 5f^ 451 C^55 5ft a-45 

5555T 5 ? b-45 5555T 5 ? ^TOT C^f5 35 I 

^45 , 5^f?> ^11^4 5^?IT5 5C5T C<jfb<? 5555T 5 ? '^5^55 C5ft ^55ft 
5^1 

^T55? ^?5Q TO 5# C5, 
a > 0 45 ^ t a 551555 s 5^UT I 
a < 0 45 ^ § a ^<^5 l 

5?5T5 e tTO5 TO 5?5 , a « b C5TTO 4P*®5 5t5Tt 3C®? a > b TO5 5ft 451 
C5 s 55 5ft a - b > 0 TO I 

5PTWT5 5^55 

1. (i) a > b 45^, b>c3C5 a>c. 

[ a, b-45 TO 5 ? 451 b, C-45 TO 5 ? <5T5ft*T® TO 5 ? a, C-45 TO 5 ? ^5ft?T$ TO5 I ] 
(ii) a<b 45^ b<c TO5 a<c. 

"^TTO®? S 

a > b 45 ^ § a > b TOH, a = b. 

a < b TO5t a > b ft5Tf TO I ^45 3 >2*3 >3 
5^®T && I 

4 55C55 ^2TJ^5 'WT®T5 TO ^5C5lftft® ftft’pTm t5 ?f55 s5 ? ftf55^3 

5?t5 I 5I^?IC5R5 C5^pn «n»TTm toW TO TO 5? I 

TO®rtTO : 

b . v3|>i^v®| 355*ra fbTO^TO TO :>,<,>< 

C5 CTO 551^5 5^?]? 45^ TOITO to5 TO*t C5T5 5 s 5C 5 l TOJTO ft55 
«(5l55tto 5TC5 CTO 5 ? : p > q TO 5 ?, x + p > q + X 555 x > 0 


'G?T? S9 1 Ctv5lT> 


vo. <7i crr w$r rr crr §m ^Tro* TO R flp R?t*i 

'SIW ftR R*lft?f&5 TOR I (7TRT : p > b xp > bx R, £ > *' 

x x 

^rr x > o 

8. crh ^«rr^ rr sptwtr 5 «p r to wi TO?fc to i 

a b 

CW a> b 3R, ac <bcR- <- ;R*R c <0 
c c 

«(>ti|v6l o 

a, b <71 CRH *TOT I a + b |, | a |, | b | 4? RR <7R1 

RR to I a, b ^5R *HF$[R ( R W5 4Rfi> ’JR ) *C «1 , 

I a + b 1*1 a I + | b I 

^<11 a, b $TO ^TO^fR 3£*PG 4$ RTOT ?*TTO TOR; CRTO TOT a + b 
?T C 1I^|R <c*t 

I a + b | = - (a + b) = - a - b = (- a) + (- b) = | a| + | b|. 
fR$ a, b ^STOSR? 4Rft *Ht\$j4, TOrft *Hr$R *r| a + b|^| a! 
« | b | 4? ^c?? roH ; WHETTO a, b « a + b <03 ?H5TR TO*?H 
face'll RC? ^RR C?T?TT R? I <3 ^ov4? C^ICRWT 

|a + b|<|a| + |b| 

W I ^TO? WR <3 '3RWT frPlC? 4RCSI CTO TO 8 

l a +b|s|a|+|bj 

4$ ^2T^5 ^TW5T RTO WWS R5J | TOR faj^T-^TWt TO I ?ft« 
| a + b | TO Trffos RH ft4? TOT Rf$*i TO, 5 tf*tT$ ^fTOT^t 

TOR | a + b I 4? '*>&* TO R CTO ^ <71 j a | + | b | 4? TOR R 
CRT>, ^T TOR^ RTO> I V6|^ Ol^Br ^RTO! '®TRTCTO RTR ^nR^}%? TO*T R 
R7TG 4? *Jj^ ^1’ffpbj I fap§^ TOTOT TOR R*$? RTOT^TCTO WR$ TOT 
R7T^ vOt '0^ * 

TO Rf? 4Rft 3FTCTO R3PTOT 200 TO I RRftRTOT CTO TO (71, i 3FTCH 
TOfTO TORT TOR R I 4Rfi> ftftS tTO ^*tfR5 R3J R^IJT x R7T TOR 

ftws Rf? 0 Zx < 200 i to^tr totr rR r, crtcR's 4r1t> ftsrfsr* 
^TjirR TOTt R? R i CR*TO-‘ 5 #TO 'G TOITR TOR C5TRRTT fcsf?^ 

*tf?RT? RR TOTOR TOR TOTTO I CTO3J, ^JTO ^SFf? CTO 

TO^. iRRR 'STR'Q ^TO RPC® ^RR^RTT Rf^ 5 RTTRRt f^f?I TOT TOT R RTO 


'q?ttto cTj^tC RRs 

$<>m Rto" i%f^5 ^RTOORTT TO R R& l R“R 

RC^ R, R1RRR ^RfTO #TO RTOTO TOR^T ^ l 

Tffrro^ ^tros T^sfro R f^R^ totor ctoi<3 2Trr?j i ^ r%to 
^RTT RTOR Rf^TR t^sRT TOR ^RTO ^°sRT RR ««t R W TORI RTOTO 

fro RC^TO l 


4 < 6 RTOv5Tfr> «T^ I 

/. 4 + 2<6 + 2R,6<8 [^TOR^P 2 CTOt RR] 
v^gjvf 2 < 4 CRR ^ feT^t RR] 

4 < 12 [^5?WR 2 RR ^ RW] 

2 < 3 [^!IWR 2 RR TO RR] 



^TOvOlffr a ^IWR -2 RR «*! RRRT RTTOTOTR R'QR TO -8 TOl -12 
^IRRT -8 > - 12, croft -2 > - 3 l^TORRR 5 -4 RR TO RR] 
RRTORR TO TO, ^ift a < b R9, TO, 

a + C < b + C c vil? CR7PTCR ROT WR 

a-c <b-c c v*RJ RCRTRTT RRra 
ac < be C^ RRRR RR? *3RT 

o k 

- < — c^I RRRR RR? 'StR 
c c 

fRg ac > bee 4? RRRR RR? TO 
a b 

- < — C 4? RRRR RR? ®?*T1 

c c 

TOtTOT TO « TOTTO CR?f& ^TOTTR? CTO'S : 4x + 4 > 16 


TO : RSR RTC^, 4x + 4 > 
.*. 4x + 4 - 4 > 16-4 
R, 4x> 12 
4x 12 


R,- 


l> t 


16 


R, x > 3 

.*. fttff? RRTO : x > 3 
vfTRRRRTO <7^, S={xg R : x > 3} 








twin amt i 3 wm ^ 5W *' ^ 
jt??iTt $f*fs 'spwsra ’tatara 'sas.’waw ct?, S = {x e R : x > 3} <t> 


-101 23 

^ I 5THTIJH ^3 ’fflIH Pfl» ’K.aTTWtT# Wit'S : X - 9 > 3x + 1 

mm : 

(?t^n^TO, x -9>3x + l 
.-. X - 9 + 9 > 3x + 1 + 9 
^Tt, X > 3x + 10 
^t, x-3x>3x + 10 -3x 
*l,-2x> 10 

- -2x10 

~Z2 < - 2 

.*. mm : x < - 5 

.MicpnmH eft S = {x e R : x < - 5}, *«k-5 cate ^ *vn 

Tf^Qt 2prS ^5f3^5H K— 




-5-4-3-101 

ft. g : *rffa**t piroi) w srm m, ^ 

vai^ai ^w Tfsn^fH vfwft 'aprTO ^?n *PPW *n* I TOTO *rsn*fff pit? ) 

a ^ b <OT a>b a = b 

a < b a > b faW ^ I 
4>3«W4 = 4 1 

>rrn*(H ^ : a(x + b) < c, [a * 0] 


mm : 


I w ^pr, a ^ X +— < - , a TO *lft, 


x + b<^,x<^-b 


_ _ r _ a(x + b) c 

i «jwrtri *ir, — - — < - 


^ X + b > - 

at,x>^-b 

a 


t3 <51^*1 ftfttfl 7 ! cG^lt? ^ 


<1*0 


.-. ftpft^ataH : (i) x < ~ - b, aft a > 0 aa, 

(ii)x>j-b,afta<Oani 

ft: B: a aft ’fU «1 c aft WW 59, ssca x >fflt co ctM aik»ra gat ^ aa'allC 
jrsjacaiftsgaaft’tpj'Wc ataraas as, ^ 'snwstf^a chichi aataia 
«ji«k< *n i 

x s i Jiai ' vfeisj Tgri ?ret*fR a^ <£R* s fts?maismr ^rsrt*rm wfr chart's •• 

i. y-3<5 
atStata : 

w? n ®(fz%, 

y - 3 < 5 

^i, y -3 + 3<5 + 3 l®«satv 3 cata area | 

at, y<8 

ftefa aatata : y < 8 

laaiastata ca5, S = (y e R : y < 8} 

8 arcart care w area atari aas 'sn'wsra astata i at?mcaara astata 
cae 


y<8 


5 6 7 

a. 3 (x - 2) < 6 
astata : 


OTOTI^TCa, 

3 (x - 2) < 6 

_ 3 (x - 2) 6 

^’“3 3 


<t I h— > 

8 9 10 


3 *t?n to) 


^r, x - 2 < 2 

<It, x-2 + 2<2 + 2 (Bourn 2 pmt TO] 

^T, x <4 

fttfn mm : x < 4 
m&mm<?$, s = {x G R : x < 4} 
snamaro mm pt& •• 


d>^n> 


<U8 

< T I I I 0 ! i > 

0 12 3 4 5 6 

o. 3x - 2 > 2x - 1 
mm : 

<W?IT 

3x - 2 > 2x - 1 

^T, 3x - 2x - 2 > 2x - 1 - 2x 2x fm\m 

^T, x - 2 >- 1 

^T, x-2 + 2>-l + 2 [&5W* 2 cm*\ ^ta] 
at, x> 1 

mm : X > 1 

'SFummcrt, S = {xe R : x > 1 } 
mantaara mm caft 

«iii <t>4— i — * 

- 2-10 1 2 3 

8. z <, ^ z + 3 
mm : 

<W?JT 

z < ^ z + 3 

^T, 2z < 2^|z + 3 j [B'ttfl'W-* 2Wt<ft to) 

*n, 2z < z + 6 

^t, 2z-z<z + 6- z |®ww z from to nt$) 
^1, z<6 

^RT^fH : Z < 6 

*WKmm C^,S = )ZG R : z < 6} 
w&rewra *rhjm cat* : 

Z<6 

< i I I ♦ I 1 > 

3 4 5 6 7 8 


<3?fT^I fiPwa cfr?r5 


! <3?fT^ Cfr?T& *tftv3 

a. 8 > 2 - 2x 

: 

3Tn 

8 > 2 - 2x 

^T, 8-2>2-2x-2 ^5 2 toN TOf] 

at, 6 > -2x 

at, 2x > - 6 -1 WI *ft ara] 

-6 

at, x >y 

at, x>-3 
fttfa mm : X > — 3 
iflrax^rowrc S = {x e R : x > - 3 } 
?t*?ijtEaara mm otS : 

+-> ‘ " 3 




-5 -4 -3 


-2 


.X . 

x^3 + 4 


vb. 

mm : 

<T?TQTn 

. X . 

x <3 + 4 

Tjt, 3x53^3 + 4 j [S^’PTOs 3Wifiwi 
at, 3x < x + 12 

^t, 3x - x < x + 12 - x l^snw x fataff aral 

at, 2x< 12 

^ ^ < 4? 2WW1 a*ca] 

at, x <6 

latfa ^ata : x < 6 

aatata <?d> ,S = {x 6 R:x<6j 

mm (?$ : 


‘te'b 


f^i«£pT ’tf't'® 


<■■> i T f i i » 

3 4 5 6 7 8 

<*. 5(3 - 2t) £ 3(4 - 3t) 

TOTO : 

(W33TT 

5(3 - 2t) < 3(4 - 3t) 

^1, 15 - lOt < 12 - 9t 

15 - lOt + 9t < 12 - 9t + 9t Ifcsuw 9t <m TO] 
^T, 15 - 1 < 12 

-t < 12- 15 ( l5ftomtTO] 

^t, — t < - 3 

^t, t > 3 (-1) m\ *p to] 

fttffa WTO : t > 3 
‘fl^WTOC’ft, S = {t e R : t > 3} 
wijimto wto c 5 !^ : 

t£3 


x x x 47 
*• 3 + 4 + 5 > 60 

WTO : 

(3i>3?n ^tcs, 
x x x 47 
3 + 4 + 5 > 60 
^ 20x + 15x + 12x 47 

*• 60 >60 

„ 47x 47 

60 >60 

47x > 47 [&5?i*rTO 60 TOT «p to] 

47x 47 

^T, {S'o^ v I , *?»c < p 47 TO1 '5t*t 4W] 

x > 1 


<3?ii4> 4 i ct>$nS 


^fSn^TR : X > 1 

<?ft, S = {x e R : x > 1 ) 
wto <?ft : 

« i i i 4 > T -l- 


-► 


2-1 0 f 23 

: 140 Urvr c^pfcr to csfos x frocro i foft tosw 1000 

StTO 4^?TOT <?T It? fTOR I fro*5T 50 frtTO X TOT cHlu>i^ CW 

fTOH I WTTfffrC^ ^TWTO TOTCT 8fTO ^ X 43 TOTOJ TO ft ^3 
^ I 
WTO : 1 

40 tfan W x C3# STTCTO3 'JJflJ 140x ^PFt 
X TOT 50 frTO CW&3 ^TJTO 50x 1>T*T 

2EJTO5, 

140x + 50x < 1000 
3T, 190x < 1000 


^.T7sr<TSS ) 190W1W1TO] 

190 190 




3T, x < 5.26 
3T, x <6 

fttfn «iW£>i, x <6 

iWx 43 > 1^1 <J TO, 0 < x < 6. 

<<& 34>T3 x fo.ft. C3i*t 3 43^ 3«frT3 (x + 2) fo.ft. 


cro ^ 43 ° s to *w 29 fo.ft. 43 3*3 i 


WTO : 


3T33*ft 3^ x ft* .ft. CTO 3 3^ 3x ft* .ft. 43* (x + 2) ft* .ft. CTO ^ 
3®&T3 i (x + 2) ft .ft. 33 ^%3*3 ^ I 

*5|TO, 


L 


3x + i ( X + 2) < 29 






^t, 2. 3x + 2. \ (x + 2) < 2.29 2 TOT «ff TO] 

^t, 6x + x + 2 < 58 
^T, 7x + 2<58 

^Tt, 7x + 2 - 2 < 58 - 2 etc* 2 fttTO TO] 

^Tt, 7x < 56 

^fT, ~y < -zj [S'©fj v t ■*(:<? 7 TO! 'SN <K3] 

.*. x < 8 

f 3x + l(x + 2) < 29 

iWx ^wu^,0<x< 8. 

CTO? 4x C^ft TO ifR^ (x - 3) <^ftf TO TO 

« to ftc*r 40 c^rf^r ^ i 
toto : 

cro? 4x c*fa to w (x - 3) c*fa to m?\ i 

4x + x - 3 < 40 
^t, 5x - 3 < 40 

t\, 5x - 3 + 3 < 40 + 3 \&bW* 3 cm TO] 

^t, 5x < 43 

5x 43 _ 

^T, -y < y [(Svs^vj-^c^ 5 TOT TO TOT] 



(M3% tort <#to to i 

^55m.3<X<y 

ftt% W5I, 4x + x - 3 < 40 

43 

X WI 3 < X < y 

o. 70 "TOt c*ft? tot mst x c*fa to ftnc^ i ftcffv& t c4* 500 

frrro iU^Rt %*h i 20 Hito x tot ^rtft W 

CW ftc*H I 


<3^!^ ftft*PT *tft5 






TOTTO : 

70 t>T4l x C^ftr ^1 70x 1*141 
X *TRt 20 t*P4l cH lcT?iq TJ®TRR 20x T*T4t 
2HHJTO5, 

70x + 20x < 500 
t\, 90x < 500 

<Tt, qq < -^q [\S'»*j v i*K 4 90 Wf 'TO <pW) 

^t, x < 5.55 

^T, X < 6 

fttfs *rw>T, 70x + 20x < 500 
dRl x 4?J *i**&Ml TO, 0 < x <6 

8. 4 ^$T?r TO x ft A. 5 ^<frra TO (x + 120) ft .ft. I 

’ttftffa ^ *tftTO 100 ft.ft. 43 C3ft R3 i 
m tTO : 

*1lf&fi> 4 3*CT?J x ft.ft. TO 
43*5 (x + 120) ft.ft. TO l 
Sf^TOS, 
x + x + 120 


4 + 5 


-< 100 


_ 2x + 120 ^ tgxrk 
3T, n ^ 100 


3t, 2x + 120 < 900 N’f’W 9 TOT *ft TO] 

<TT 9v .i. 1 90 _ 1 90 < QOO _ 1 90 


i 3T, 2x < 780 
780 

31, 2x,2) <-y- [^TO’TTO 2 TOt TO TO] 

I .*. X < 390 

' WW'Q] , g <100 

F TO°v x ^ R'TOT TO, 0 < x < 390 

fr. ^ J^c<rt c^r^F 40 cR.ft. i crop x c^rft 5 

CR.ft. SpBTftft^ ^ttwtto c^Qjn TOTt i 

: 

»4F* Jro C^viTTO 40 M (R.ft. I ^riWTTO (R'QTTI 

[ x (R.ft. ^R°v ^ 5 OT.ft. I 

■ 


Voo 


'G<j!<P 9 l sffefto 


b. 


2P$W5, 


x x 5 < 40 
x x 5 40 




^ 5 TOT W toi] 


.\ x < 8 

CTO'J Wu CR?J C$fi> fps TOS *TT I 


ft 5 < x < 8 
^W5T, 5x < 40 


TO*, x <flSI >P»»MJ TO, 5 < x < 8. 

<JC3RJ TO*T aJlWfl <?TCTO I f^5t JJltild CFCS 'b <1*C« ^5 1 

foHgfre a -JTTrOTj Trsrf^ 90 to i f*rro tot ^sprrora 

ffTOTOI 


TOTO : 

iJC'i <4<, 

t*FTO TOT = X TO I 
.*. TO>T3 TO^I = (x — 6) <*?.< I 
x - 6 

TOS. ^JCTO <<*1 = — o — I 

X + X -6 + *y < 

*t, 2x-6+yy<90 

^1, 6x - 18 + x - 6 < 270 [fcs*i<m* 3M^ TO] 

*t, 7x - 24 < 270 

^T, 7x - 24 + 24 < 270 + 24 ?m 24 CTO TO] 

^T, 7x < 294 
7x 294 

^T, y < -y* l&5g*fTO* 7 TOT TO TO] 

/. x < 42 

.‘. f’T'ST?! <<*1 < 42 I 


■ System of Linear Equations 

Linear equation >i5l4<*t) : 

Any straight line in the xy-plane can be represeted by [xy ^5t*l 
c<M»lcil ^TOrfTO* W TO! TO] 

ajx + a2y = b 

where aj, a2 (not both zero) and b are real constants. An equation 
of this form is called a linear equation. More generaly, a linear 
equation in the n variables (or unknowns) xj, X2, ... , x n can be 
expressed as [CTO7/T aj, a2 TO TO* b '3J& 

(41*64) ^<4* I ^H<TO TO | 

TOTTO5TC4, n (^| STTOt Slf 5 !) xj, X2, ... , x n TO 
7 Tsfto< e TC4 s ^)^1C< ^s?T TOTf "TO] 

a l x i + a 2 x 2 + ... + a n x n = b 

where a j, 32 ... , a n and b are real constants. [CTO^ aj, a2, ... , a n 
TO*. b 3.C 0 * 2f^5 ^<q<p | J 


System of linear equations ^rsftosH <Wfe) : 

A finite set of m linear equations in n unknowns (or variables) xj, 
x 2» — » x n t n ^Hl (^T M*) xj, X 2 , ... , x n ^ m 
^4>fD >1^1^ C^f&J 


an xi + a 12 x 2 + ... + ai n x n = b| 
a 2 l xi + a 2 2 x 2 + ... + a 2n x n = b 2 


I 


a ml xi + a m2 x 2 + ... + a mn x n = b m 

where a's and b's denote constants, is called a system of linear 
equations or a linear system. (CTOt^ a ?T^ TO*.b C4 5 

<*11 3TI] 




tro* 

Solutions of a linear system (tafa* ’T p *d%^ 7 ^*rt J 0 : 

Let a linear system be [I® 

aj i Xi + ai2 x 2 + ••• + a ln x n = ^1 

^21 X 1 + a 22 x 2 + ••• + a 2n x n = ^2 


a m i Xi + a m 2 x 2 + ••• + a mn x n - . 

A sequence of numbers s,, s 2 s n is called particular solution 

of the system if x, = x,. x 2 = x 2 x n = s n is a so ut.on of e.ery 

equation in the system. The set of all such solutions of the 
equation is called its solution set or the general solution of the 

system, pwm s,. x 2 s n <wffc f wmn , fciffw ^ 

X| = S|, x 2 = x 2 , ... x n = s n ’P'lfo?* 

<«fi; 7pn«tH sni >t51^ e ra *9^i ’itoim* ctUw 
3w«tw pH? ^ *hwh w 1 1 

Degenerate/ Non-degenerate linear equations 

(fewH i o ift/ R» c-etH rcsrt? = 

A linear equation in n unknowns ('orerMl n 
ai X2 + a2 x 2 + ••• + a n x n = b 

with at least one of the ai is not zeor, is called a no n-dege ne rate 
equation. When all of the a, are zero, i.e. [PWCT ai ^ ' 

*3^6 '^T W ?PI i ’nR ai 

33$ 

Oxj + 0x2 + • + 0x n = b 

the equation is called a degenerate linear equation. Its solution 
depends on b and P#BHW Sift* mva\VB* m<n b- 

vflRfl §33ft^3 3*t3, 43*] 

(i) if b * 0, the equation has no solution [3ft b * 0 ^3 , 

C3*TC3t 33t3t3 31] 

(ii) If b = 0, then every vector u = (kj, k2 k n ) in R n is a solution 

pqft b = 0 *3, R n 43 <&** u = < k »’ k2 kn) ^ 

33t3H3£3ll 


<3?TP^ ftft43 *tft® 


bovs 


jsfon-homogeneous linear systems CspmtftFf : 

A system of m linear equations in n unknowns x j , X2, x n is [n 

s[WT 31 xi, x 2 , ..., x n m 3fte3Ft3 43ft ^ 
ai i xi + aj2 X2 + ... + aj n x n = b\ 
a21 X 1 + a22 x 2 + ••• + a 2n x n = *>2 


a m l X 1 + a m2 x 2 + ••• + a mn x n - b m 

where a's and b's are constants. The system is said to be non- 
homogeneous. If at least one of the b's is not zero. When the 
system is consistent, then 

(i) for m = n, the system has a unique solution. 

(ii) for m < n, the system has infinite solutions. 

(iii) for m > n, and if the system is consistent, then there 
exists a unique solution. 

(C33TC3 3^3 a 43* b S33 5 1 *1^^ 'spuhIQ* 3£3 . 333 b 

33 i ^13(3 3t38i3i 

(i) m = n 43 43ft ^ft^3 33t3t3 313^ I 


(ii) m < n 43 WV 3*3T3* 331313 3m3 I 

(iii) m > n <a*i WHJ, lift ^TTWU ^ -wffi 

3313M 3T3*E3 1 1 


wnogeneous linear equations (»w*ilQi4 35)43*0 : 

A system of linear equations is said to be homogeneous if the 
constant terms are all zero, that is the system has he form [C*m ^ 
^^ 34 wnt3p^ 3ft ^13 33 ^ ^3, 

^14(3 3£3l 


an Xi + ai2 x 2 + • • + a ln x n ~ 0 
a 21 X 1 + a 22 x 2 + — + a 2n x n = 0 


Every homogeneous system of linear equations is consistent, since 
all such systems have xj = 0, x 2 = 0, .... x n = 0 as a solution This 
solution is called the trivial solution, if there are other solutions, 
they are called nontrivial solutions. So for a homogeneous 
system, there are two possibilities : 

(i) the system has only the trivial solution. 

(ii) the system has infinitely many solutions in addition to 

the trivial solution. 




Vo 8 


EXa To P lUrstand the above method, we take the following example 

(©atira 'SfTsnu from S^wwfl! il 

Svstem : Augmented metrix 

x + y + 2z = 9 fl 1 2 9\ 

2x + 4y - 3z = 1 U 4 -2 1 

3x + 6y - 5z = 0 V ' 

Adding - 2 times the first equation/ row to the second 19- 
■sum'll jfifc *oa - 2 ft ’itwt ctM aral 

x + y + 2z = 9 n 1 2 9"| 

2y - 7z = - 17 0 2 -7 -17 

3 x + 6y - 5z = 0 V ' a 

Adding - 3 times the first equation/ row to the third 19^ ^ / 

TTTfa t£» - 3 flp ^ 

-^ 2Z = 9 fj 1 -1 -171 


2y _ 7z = - 17 
3y - llz = -27 


0 3 - 1 1 - 27 


by \ pmrai «. ^ a«m aNtocf ™ fits v*t 


x + y + 2z = 9 
7 17 

V-2 z = - T 


112 9 ^ 

0 1-7/2 -17/2 
0 3 -11 - 27 

Adding 2 - 3 times the second equation / row to the third I^ : 

/ *nfa <an - 3 *p 'j’Slnttd 5 'tw caia ■rol 

x + y + 2z = 9 

7 17 fl 1 2 9 ^ 

y-5 z = "T 0 1 -7/2 -17/2 

, 3 U 0 - 1/2 -3/2 J 

Multiplying the third equation / row by - 2 l?*H ^ 

2 TOT 1ft 






trotf 


2 

-7/2 


9 "v 
- 17/2 
3 


x + y + 2z = 9 
7 17 

y-2 z = "T 

z = 3 

Adding- 1 times the second equation / row to the first 

^ 43 - 1 c*n*t 


y 

z = 3 
Adding 


11 

35 




T Z = 

2 

ri 

0 11/2 

35/2 

7 

17 

0 

1 -7/2 

- 17/2 

2 z = " 

" 2 

1° 

0 1 

3 




(i 

0 

o n 

0 

1 

0 2 

lo 

0 

1 3 J 

<N 

II 

z 

= 3 of 

x 

= 

l,y = 2. 


7 

-U 1 times the third equation / row to the first, and j times 
2 1 1 
the third equation/ row to the second Pf§ta ’rtteH / <aa - -y 

v atrafet uro'fita ^ ^ 

TOI] 

X = 1 

y = 2 

z = 3 

The solution x 
evident. l3*rS 9 P* 

Xal A? l fnv 2 estor deposited Tk. 40,000 in a savmgs bank some at a 
half-yearly rate of 5% and the rest at annual rate of ^o. At the 

end of a year, he received annual interest of Tk 4500. Find how 
much he deposited at 5%. MTOSR ®WFSlf CW ^ W8o,ooo 

©to awn, m tea fti *% ^ ^ ™ ^ 

SffooUWI^Pft cat?Fti W5 

^5 <t% 3TC3 WSft 1 1 

Solution • yearly 10%. Let x and y represent the 

KISS'. i .M n,«s ’.f 10 % .* Then «.* 

©to aarasCT x >a^.y i 1^1 


brO'b 




or 5x + 6y = 2,25,000 (ii) 

The augmented matrix of the above system is 1§‘ P TC?T?J 

(\ 1 40,000 \ 

\5 6 2,25,000/ 

.. , /I 1 40,000\ 

-5/i+/ 2 ^ 0 1 25,000/ 

Which is in row-echelon form. Again we have! *TT 
I *im\ *V$] 

, , /I 0 15,000\ 

■‘2 + ‘1 \0 1 25,000/ 

and which is in reduced row-echelon form. The corresponding 
linear system is I 

lx + O.y = 15,000 i.e. x = 15000 

Ox + l.ys 25,000 and y = 25,000 

Thus he deposited Tk. 15000 at 5% half- yearly. 

(i) 2x + 3y + 5x + t = 3 
3x + 4y + 4y + 2z + 3t = -2 
x + 2y + 8z - 1 = 8 
7x + 9y + z + 8t = 0 


Solution : 

(i) The corresponding augmented matrix is 


fl 3 5 1 3 ^ 

3 4 2 3 -2 

2 2 8 -1 8 

J 9 1 8 0^ 

Interchanging first row with third rowl SOT 

fl 2 8 -1 8 ^ 

3 4 2 3 -2 

2 3 5 1 3 

^7 9 1 8 0 J 








b-o 6 * 


- 3/1 +/ 2 
- 2 / 1+ / 3 . 
-7/! + 1 4 


l 2 + l 3 

5/ 2 + 4 


f 1 


(1 

0 

0 

0 


0 

0 

8 

11 

0 

0 


1 2 

! 8 

-1 

8 ^ 

0 - 

2 -: 

22 6 


-26 

0 - 

i - 

11 3 


-13 

0 - 

5 -: 

55 15 

-56j 

1 >2 by 4 




8 

-l 

8 ^ 



11 

-3 

13 



-11 

3 

-13 



-55 

15 

-56j 



2 

8 

-1 8l 


) 1 

11 

-3 13 


) 0 

0 

0 0 


) 0 

0 

0 9 J 



-1 

-3 

0 

0 


8 N 
13 
9 
0 


and which is row-echelon from, and / 3 shows that ^ 
h c*i} 

0.x + O.y + O.z + O.t = 9 

that yeilds a contradiction. Hence the system is not consistent, and 
them has no solution pi tel TO ' 

7TOW7T T*t4 TO . $533 *lMHI 1 1 


2. Examine the consistency of the following syst ems o f linear 
equations, and if consistent, then find the solution. [Piw4f*fe fotfr 5 ? 
?mt*RT5i 

^ i 

2x - 3y + 5z = 1 
3x + y - z = 2 
x + 4y - 6z = 1 
: 

The corresponding augmented matrix is 


\ro\r 


'Gdl < P«l $tf*R 


2 -3 5 1"\ 

3 1-12 

1 4-6 1 

Interchanging 4 j with (,3 
f 1 4 -6 n 

-3 1 -1 2 

l 2 -3 5 ij 


-ui+l 2 

-2t| + 1-3 * 


*1 4 -6 n 

0 -11 17 -1 
0 -11 17 -1 


Multiplying I2 by -yj 


( 


X A “6 1 ^ 

1 4 17 1 
0 1 — 

1 -11 11 11 
1 11 17 -1 j 


J 


ni 2 + h 


\ 4 - 6 I' 

0 1 jl -L 

00 J 1 V 


and which is the row-echelon form. To reduce it to reduced row 
echelon form we proceed as follows. 1 

jp^fs <’tfa e r® ws fiw»ic 4 ysm 3$] 

/ _2_ J 7 ^\ 

1 0 11 11 
-41.2 + 41 - 0 1 17 1 

00 -it n 

0 Oy 

and which is reduced row-echelon form. The corresponding linear 
system is *JT I «nj 3 fr| 

l.x + O.y + n z = TT 


V 


17 1 

z = - 


o.x + iy-n i = u 

Solving for the leading variables (^SR® ^RJ ?TWR <FGJ) 

7 - 2 z 
x = -rr- 


'G 3 T^ 8 T ?ffcR 


Irocb 


v - 1+ 17 z 

y " 11 

^L a “i 8 "l= s for ,he ^! e variabl «- The general solution is 

(snufTt ^ SRJ z = s gjnt I jhhbm JPiT«fH 

v - 1 - 2s u 1 + 17 s 
x - 11 -y = — n— ,z = s 

So the system is consistent^ and the system will have infinitely 
many solutions, psm 5 fra 3 Rj?f 

I] 

f s=arssr srasar*- s 

c on siste nt, if it is, find the solution. p Htui | Q | + jjffauM 

X| + X2 - 2x3 + x 4 =1 
2xi - x 2 + 2x3 + 2x 4 = 2 
3*1 + 2 x 2 - 4 x 3 -3x4 = 3 

*PTt«fR : 




consistent If H«T g T? US l i" ear *W'ons is said to be 
• - i as a SO ll lon ' Th e corresponding augmented 

n^mxis (wratfaH! jmrepnM <mt m 

(1 1 -2 1 n 
2-12 2 2 
\3 2 -4 -3 3 J 


-2*1 +*2 

- 3*1 + 4 3 


1 -2 1 
-3 6 0 

-1 2 -6 


0] 


Multiplying 4 3 by -I, and then we interchange it with 4? 

(1 1 -2 1 A 

- 0 1 -260 
(0 -3 6 0 0) 


f 1 1 -2 1 n 
01-260 
(0 0 0 18 0 ) 


3*2 + *3 ~ 




\ rio 

and which is in row-echelon form. Now the correspo nding system 

is pn 'simra ’i'fswi 5W| 

XI + X2 - 2X3 + x 4 = 1 
x 2 - 2x 3 + 6x4 = 0 

X4 = 0 ^ 

Using third equation, the system becomes TOa 

xi + X2 - 2x3 = 1 
X2 - 2x3 = 0 

X 4 = 0 

Solving for leading variables OWR® ^ ^ 

Xj = 1 - x 2 + 2X3 
X2 = 2x3 

Also, by using second equation, we write (TOW , 99n 

XI = 1 

x 2 = 2X3 

We = assign s for the free variable x 3 , and then the general solution 
is cwsrai ^ m x 3 43 s «i® , 

X t = 1, X 2 = 2s, X 3 = s, X 4 = 0. 


Exponents and Logarithms 




| a wwM ^TPfTT (RT 3Tf*T) tot ax a, axaxa, axaxaxa, 

^\oj iPr 3^ 4l 3 cc1,c<p a 2 , a 2 , a^, TOT tot to i 

, n 4tTO ^5 CTOT RR<1> ^ TO, a n TOT n-^tTO 5 fe^ TO ' CTO 
^fro 5 3’^* 1 crorm, toto 2 dc^>jc<p = a; a n TO5 n a-TO ytro § 
a n = axax xa. (n^rcOTa). 

a n -<^ a-TO n-TO TO *t% (n-th power) TOT to i fro w i c< a 2 -re a - 
M (a-squared) ^ a 3 C 5 ? a-^R TO (a-cubed) TOT$ ff% I 
a n -4 n-<3P a-43 (exponent index) ^ a-C 5 ? fs% (base) TOT to i 

BWta ct, a 2 , a* a-c^ fTOR ^ TO, TO, 

35 TOT TO, CTORT a 2 , a 2 *tkro *pt?T ^WJT TOTTO! iff*, Tj$, 

i 


'*iTOr i I m = n TO ^TOT^n a 171 = a n to i a 4ft 

TOPSp E WJT to a m = a n TO m = n f?PTO TOT TO l 

W^TT * I a = b TO TOMfjflj a n = b n TO I fTOftwt^T a« b TOPSpE 

FMlt to a n = b n TO a = b t^PTO TOT TO l 

v9 1 a n -^TO n > 1 TOT TOTO I Ito «TOT5T ^^ft ftTOMfa TO»T TO tt g R* 
iff ^TT ^ TOR TOFJ , 
a 1 = a 

TOT TO I <stfR n = 1 TO a n ^KTO^Ttd - a. 


fTOTOf»T : 

P) *r% 3^ 

a «WH WJT m, n CTOTO TOT^Rs ^P(TT TO, a m . a n = a m + 
n 

(*) %f%3 *T%<T T5t?t 

a 3^TJ TOite (TOPH m«n TOT^s <w m > n TO, 


<«) 

(8) 

(«) 


(» 


w 


a m + a n = a m “ n 

MU « n flW TO 5 W, (a™) n = a mn 
t*^*^**^ 1 ™ nKn 

a b (WR *«m ^n CW Wff n*wm*". (ab)" = a n b . 

m* ««* «*! <* ^ ’WO" * WCT * ™ 

a otTO ’WH. b ^ OTTO *W«t aPRn t™ 5C5 '' 

( - ) n = — 

^ b ’ b n 

t»qT5p? ff ^ 

n^w" ^ an -^ ^ (w ™ ^ 1 1 t* 

W ^wa wi ^t Wfcn ** m * n 

(inrspf . ^ m > n, m <nai, m - n) ^P W ' J E™ 

*mi flW a° #R a-" « *m ( n 

<jJMlt) i 

a® >ira 5!5Wt (a * 0) _ 

a m + a m =l(m»wr^tHt?m)i^^i ! ^a +a 

otto * ** ™ "rTTT 

w *t *,>,_ a™ + a™ = am-™ = a® Wift|a™ + #=1. 

'S^Si'H a® = 1 W 5 ^ 1 rv . 

TysaRTOat fi$CT,a*pfl wt< l ‘ H ^ a - ' 

7 wm iyi^w ot to ^ rem a ijarea are - l. 

a -n aa a?si (a^O,n W __ _, 

*»»"> + a" = a m - n T«® m, n CTWH ™ "** ^ 

TO OT*n *a , TO a® + a" = a®-n = *a ' «* a® + a" = 1 - 


= 


1 


<5F5i£pL a" n =-~ fPS ^ 1 
,n a n 

1 


^K^rprat ftt CT, a~ n = ^ , (a * 0, n «*W ^^ Tt) 1 
cro , a~^ = , a - ^ = -4 i 

a- a J 


■^31 

1. 


a m a n = a m + n 
(ab) m = a m b m 4. 


2 . 


.m 


(a m ) n = a mn 
= a m_n 


>Q^T^I CforS «lf*fc5 


5. a^ = 1 6. 

‘ fa V _ a^ 

: 7 - (bj b m 


a n = aY ^ n = y 

8. a-n=^r 
a n 


9. aP.aQ a n = aP +c l + +n 

: 


10. itf' =a n/m 



2. a - {a” 1 * (b _1 - a)” 1 }” 1 [*o^ 19 

■W5T 2 


a - {a -1 + (b 1 - a) l } 1 



lr2>\5 


Vl 8 


>3?n^ <W5 ’tf'te 


= a - a(l-ab) 

= a - a + a 2 b 
= a 2 b 
A ns.: a 2 b 

vs. im ^ * p— [p _1 +(t" 1 — p)” 1 ]’ 1 ^ pt ^ 1 
^sn*TR : 

p_[p-l +(rl -P)" 1 ]" 1 
= P- 


= P- 


= P- 


= P- 


= P- 


H'J 

u_q-' 

p + 1 - Pt J 
l -Pt + Ptl -1 

P(i-Pt) J 

_L> 1 
P(i-Pt)J 


8 . 


_ p _ p (! ~P *2 = P - P + P 2 t = P 2 t 
Ans. : P 2 t 

3m +1 9III+I 

: + (3m-l)m+I 




7rsn«fR : 

3m+l 9m+l 

3 m(m-l) ” ( 3 m-l)m+ f 

3m+l ( 32 )m+l 
“ 3 m 2 -m ‘ 3 m 2-1 

_ 3m+l-m 2 +m 4. 32m+2-m 2 +l = 32m-rn 2 +l-(2nv-m 2 +3) 
_ 32m-m 2 +l-2m+m2-3 = 3-2 

_ 1 -I 

" 3 !“ 9 
Ans. ^ 


cfon? vffe^o 

xP") P 2 + pq + q* 2 /Vrj q 2 + qr + r 2 

lx* 7 ] 


via 


= 1 




5. 

f x 1 *^ p2 + rp + p 2 

■IPTR 8 

tow 

= TxP") p 2 + pq + q 2 f xq^i q 2 + qr + r 2 

U q J Uv 

fxT^ + ip + P 2 

U p J 

= (x p ~ q ) p2 + pq + q2 ( x q “ r ^) q 2 + qr + r 2 

^ r-p^ r 2 + rp + p 2 

p3-q3 q3_ r 3 r 3_ p 3 

= X X .X 

p 3_q3 + q3_ r 3 + r 3_ p 3 
= x 

= x°= 1 

*»/. tow - tow (snnf«fe) 

WH : [bvS-^ST 

f raP3p+q AjcAq+r / a rV+p 

n \ + 0 !* + ~n = * 




l^q 

WtTO : 

l.h.s 


l aP J 


aP^lP+q /VAq+r /VV+P 
~ x hr x — 


l aq 


laPJ 


= (aP-q) (P+q) X ( a q-r) (q+, ) x ( a r-p) (f+P) 
= a p2-q2 + q2-r2 + r2-p2 

a° 

= 1 

*• L.H.S. = R.H.S. (Proved) 

{(x + y)-l _ (x-y)' 1 ) -r2y(x 2 -y2)-l 


\r)>*3 




^rsrt*TR : 

{(x + y) -1 - (x - yr 1 } -T 2y (x 2 - y 2 )' 1 


x + y 


x - y ' 2y ' x 2 - v 2 


x-y-x-y . 


x*-y z 

2y 


(x + y) (x - y) ' (x + y) (x - y) 

= , ^ x (X + y l <X ^ = -1 Ans. 

(x + y) (x - y) 2y 

a 2 + b 2 - a~ 2 -b~~ 2 (a-a~ ^)(b- b~ 1 ) 

a 2 b 2 — a" 2 b“2 ab + a - ^ b~^ 




g 

a 2 + h 2 - a -2-b-2 (a-a-l)(b-b-‘) 

a 2 b 2 -a" 2 b — 2 ab + a~ 1 b~ 1 

a2 + b2 "^-p ( a_ a)( b -sJ 
- - 1 + .11 
a2b2_ ^2 ab + I*b 

a^b 2 + a 2 b^ — b 2 - a 2 

a 2 p 

a 4 b 4 - 1 

^2- 


a 2 (a 2 b 2 -l) + b 2 (a 2 b 2 -l) (a 2 - l)(b 2 — 1) 


a 2 b 2 

ab 

(a 2 b 2 + 1 )(a 2 b 2 - 1) 

a 2 b 2 + 1 

a 2 ^ 

ab 

(a 2 b 2 -l) (a 2 + b 2 ) 

a 2 b 2 

a 2 b 2 (a 2 b 2 h 

- 1) (a 2 b 2 -l) 

(a 2 -i)(b 2 -l) ab 


ab X a 2 b 2 + 1 


a 2 + b 2 a 2 b 2 - b 2 -a 2 + 1 

a 2 b 2 + 1 a 2 b 2 + 1 




_ a 2 + b 2 + a 2 b 2 - b 2 -a 2 + 1 
i ■ a 2 b 2 + 1 

a 2 b 2 + 1 , 

= T =1 

Ans. 1 

l. >iftm + n = -2^, ^ (-l) n (-l) m (-1) 2 <aa irra w? 
t 

! (-l) n (-l) m (-l) 2 
= (-l)n + m + 2 
= (-l)- 2 + 2 
= ("1)° [••• m + n = -2] 

= 1 
Ans. : 1 


x(a - b) 2 

(a-b) 

x(b -c) 2 

. (b - c) . 

x(9_‘J?L). 

x " 3ab 


x" 3bc 


. X"^ ca . 


W? 

Wrm : 


x(a-b) 2 

(a-b) . 

x(b-c) 2 

.(b-c) . 

x(c-a) 2 

x -3ab 


x-3bc j 


x-3ca J 


s ( x a 2 -2ab+b 2 +3ab)( a b) ( x b 2 -2bc+c 2 +3bc)(b _c ) ( x c 2 - 
ca+a 2 +3ca)( c-a ) 

= ( x a 2 +ab+b 2 )( a_ ^^ ( x b 2 +bc+c 2 )(^ >_c ) ( X c 2 +ca+a 2 )( c “ 5 
| = x a 2 -b 2 x b 2 -c 2 x c3 ~ a3 
ll = x a 2 -b 2 +b 2 -c 2 +c 2 -a 2 




\r^\r 

3. 




X 

x m 
s 

AY 

*m 


1 A n f x n \m f x mAl 


^5l "STR 4^5 ? 


f x n^m ( x mM 


x( — 1 =(x * 1 - m ) n x(x n - 1 ) m x(x m - n ) 1 


_ x ln-mn x x nm-lm x x ml-nl 
_ x ln-mn + nm-lm + ml-nl 
= x°=l. 


Ans. 1 


1 


n-m p-m m-n p-n m-p n-p 

1+x +x 1+X +x 1+X + x 

"5TR 4^5 ? 


43 


t^RR % 


1 


n-m p-m 
1+x + x 

1 


x n xP 
x m + x m 


1 


*m 


' x m + x n + xP x m + x n + xP 
x m 


1 

m-n p-n 
1+x + x 

1 


X m 

xP 

1 + —ZT + 

x n 

x n 

1 


x n + x m + xP 

x n 


x" 



x n + x m + X P 


<3 5314*1 


bo* 




<K*t 


1 


m-p n- 
1 + x + x 
1 


*m 


Yn 


1 + xP + xP 

1 

xP + x m + x n xP + x m + x n 


xP 


xP 

2pre ?nf*T5n®TT tern. 


x m 


*n 


xP 


x m + x n + xP 
x m + x n + xP 


x n + x m + xP 
= 1 


xP + x m + x n 


x m + x n + xP 
Ans. = 1 

2n + l # 32n-m ,5m + n^m 
~T"10 m + 2 .15 n 


4^f "5TR ? 


*NR 8 

2 n + lj2n-m 5m + n 5m 

6 n .10 m + 2 .15 n 
2n + 1.32n-m 5m+n 2m 3m 

I = 2 n .3 n .2 m+2 .5 m + 2 .3 n .5 n 

_ 2 n + 1 + m-n-2-m 32n-m + m-n-n 5m + n-m-2-n 


| - 2 • 1 • 25 

x 

- 50 

t Ans.: jQ 

Ji ^ l-m^ l+m ^ m-n^ m+n ^ ^n-l^ n+l 
8 

i ^ 1-m^ 1+m ^ m-n^ m+n ^ ^n-I^ n+1 


43 3R ? 




l r^O 


(l-m)(l + m) (m-n)(m + n) (n-l)(n + 1) 
= (x) x (x) x (x) 

l 2 -m 2 m 2 -n 2 n 2 -l 2 

= x xx xx 


l2- m 2 + m2-n2 + n2-l2 
= x 

= x° =1 
Ans. : 1 

m+(2m-l)m 2m 

7. — — . '-k 

m + 1 m-1 (2m) m 

2 .2 .2 

s 


2 m+(2m-l)m ? 2m + 2m 2 -m 2 2m 

2 m + 1 2 m-l 2 (2m) m ^rnTT^nvT^2ir? 

m + 2m2-m + 2m 

= - 2 ) 

m + 1 + m-1 + 2m z 

( 2 ) 

(2) 2m 2 + 2m 2m 2 + 2m-2m-2m2 = 

2m + 2m 2 

( 2 ) 


Ans. : 1 

8. (a + b + c) (a“*+ b“l+ c”l) - a”^b“^ c - * (b + c) (c + a) (a 

b) 43 ? 

% 


(a+b-fc)(a“ 1 +b“ 1 +c” 1 )-a" 1 b 1 c 1 (b+c) (c+ a) (a+ b) 


= (a + b + c) 
= (a + b + c) 


(s + B + l)-i5? (b + c)(c + a)(a + b) 

f be + ca + ab ^j _ (b + c)(c + a) (a + b) 
abc a be 


(a 4- b + c) (be + ca + ab) (b + c)(c + a) (a + b) 
abc abc 

abc + a 2 c + a 2 b 4- b 2 c + abc + b 2 a + be 2 + c 2 a + abc 

abc 




br** 


(ac + c 2 + ab + bc)(a + b) 

abc 

. abc + a 2 c + a 2 b + abc + b 2 c + abc + b 2 a + be 2 + c 2 a + abc 
abc 

a 2 c - ac 2 -a 2 b - abc -abc -be 2 -ab 2 - be 2 


abc , , 

= ite =1 A" 8 ’ 1 


abc 


q-p 




q *p 


i ip-q 


43 W? 





\r^ 


Ans. 


' E \p + q 

,qj 


10 

^n*rm s 


( x 2 n_1 + a 2 n_ ^) (x 2 n * - a 2” *)«1BW 


.% (a + b)(a-b) 
= a 2 -b 2 


(x2 n l + a^ 11-1 ) (x 2 n- ‘ -a^ 11-1 ) 
.(x 2"-') 2 -(»2"'') 2 
= x 2 n - 1 + 1 -a2 n “ 1 + 1 = x2 n - a 2 n 
Ans. : x 2 n - a 2 n 

xp"\p + q f xqfiq + r f x^Y + p _ ! 


n. ^ x r ) U P J 

s 

f xpV + q ( xq> + r f VY + p 

= U%I U r J U p J 

p2-q2 q2- r 2 r 2 -p 2 
= x X X 

p2-q 2 + q2- r 2 + r 2 -p 2 

= x 

= x°=l 

(srsnf*te) 

( p 2 + pq + q 2 > )p-q 
12. «rm Vx / 

^ q 2 +qr+r 2 ^q-r^r 2 + rp + p 2 ^r-p _ ] 

/ p 2 + pq + q 2 ^p _ q ^q 2 + qr + r ^q-r 

^ r 2 + rp + p 2 y 




13. 


X3 ^ 

(p-q)(p 2 + pq + q 2 ) (q-r)(q 2 + q f + r 2 )^ 

= (x) x x w 0 9. 

(r-p)(r 2 + rp + p z ) 
(x) 

p3_q3 q3_ r 3 r 3 -p 3 

= x .X .x 

p3_q3 + q3_ r 3 + r 3-p3 
= x 

= X°= 1 


(srotf*te) 

ot t*t "*3? c*t, 

, X (r + P) 2 

. X**P 


x (p + q) 2 

p-q 

x (q + r > 2 1 

xpq J 


x q r J 


q- r 


r-p 


= 1 




(p + q) 2 

X 

p-q 

(q + r) 2 

X 

q-r 

(r + p) 2 

X 

pq 

l x 


qr 

l x J 


rp 

l X 


f (p 2 + 2pq+q 2 -pq))p-q x ( x q 2 + 2qr + r2 qr ) q r 

/ r 2 + 2rp + p 2 ~rpV-p 
x Vx / 

( P -q)(p 2 +pq+q 2 ) x ( q_r)(q2+qr+ r2) x (r_p) (r+rp+p2) 

p3_ q 3 q 3- r 3 r 3 -p 3 

= x x . x 

p 3 -q 3 + q 3 -r 3 + r 3 -p 3 
= x 

= x°= 1 

(srsnf^) 



g 




W 8 


15. 


fa Pi < 4 ^ 


= ( a m - n)l ( a n - l)m ( a l - m )n 

i a ln - mn 
_ a im - In + mn - lm + In - mn 
= a °= 1 





xP + q 

Y 2r 


x q +r 

X 2 P 


x r + P 
x 2 q 


<33 TTR ^5? 


*rar«rm s 



= ( x p + q - 2r ) (xq + r - 2 p) (x r + p - 2 q) 

= x p + q - 2 r + q + r - 2 p + r + p - 2 q 
_ x 2 p - 2 p + 2 q - 2 q + 2 r - 2 r 

= x° 

= 1 

Ans. 1 

3 7 n - 4 2 n "2 

16 ‘ 2 n- 2 ir T - a1 " w 


3.2 n - 4.2 n -2 
2 n - 2 n ■ 1 
3.2 n - 4(2 n . 2 " 2 ) 
~ 2 n _ 2 n .2 -I 


2 n 

3.2 n - 4(^-> 



3.2 n - 2 n 
2 2 n - 2 n 
2 


2.2 n 
_ 2 ^ 
2 




\rk<t 


= 2.21x1=4 

Ans. 1 

2 x + 4 _ 4 -2 x + 1 

17. — — 


8 

2 x + 4 _ 4 2 x + 1 
2 X + 2-r 2 

2X + 4 _2^ . 2 X + 1 
2^ + 2 

2~“ 

2X + 4_2* +1+2 

= 2 x + 2.2-I 

2 X + 3 + 1 _ 2 X + 3 

= ^ 

2 X + 3 .21 - 2 X + 3 

“ 2 X+ ^ 

_ 2 X + 3 ( 2 1 - 1) 

2 X+1 

= 2 x + 3 2 *( x + 1 ) 

= 2 x + 3- x-1 =22 = 4 


Ans. 1 


18 . 


1 


1 


1 + x n - m + xP - m 1 + x m - n + xP ” n 


<U?l ^5? 


l + X m ”P + X n ”P 


-^5? 


■Wt* : 






1 

1 + x n ” m + xP ~ m 

1_ 1 _ x m 

x n xP ~ x m + x n + xP x m + x n + xP 
I+ ^m + ^m x m 

J 


1 + x m ~ n + xP “ n 


'Gfl1<p*l ct^rG ’tf'M 


1 1 - X H 

“ x m x p x n + x m + xP x n + x m + xP 
1 + x n + xQ x n 

vsTJ^ 

1 

1 + x m ” P + x n “ P 

1 1 xP 

“ x m x^ ' xP + x m + x n ” xP + x m + x n 
^ + xP + xP xP 

<ttf*ror®n 

X m x n xP 

= x m + x n + x p + x n + x m + xP + xP + x m + x n 


_ x m + x n + xP 
” x m + x n + xP 
Ans. 1. 


19. 


xQ q + r - p 
x r 


x r r + p- q xP.p + q- r 
xP } ‘ xQ } 




WPV 

- (xq-r) q + r - p . (x f -P) r + p - q . (xP-q)P + q _ r 

_ x (q - r)(q + r-p) x (r- p)(r + p - q) . x (p - p)(P + q - r) . 

_ x (q - r)(q + r - p) + (r - p)(r + p - q) + (p - P)(P + q - r ) . 
iir*H x-^ra 

- (q - r){(q + r) - p} + (r - p){(r + p) - q} + (p- q){(p + q) - 

r » 

= (q 2 _ r 2) _ p(q - r) + (r 2 - p 2 ) - q(r - p) + (p 2 - q 2 ) - r(p - 
q) 

= q 2 - r 2 + r 2 - p 2 - q 2 + pq + pr - qr + pq - pr + qr 
= 0 

nft, = x°= l. 


cCsl'G 


20 . 


(*^ab f^lbc. (4)“ «*•»*»» 
U5J A^J U a J 

a-b b-c c-a 

= x ^.x^.x 03 
c-a 
ca 


ab 
= x 


a-b , b-c 
be 

ca-bc+ab-ca+bc-ab 

abc 


= x 

Ans. 1 

-i.foa 
21. (12) 2 

_I 3 

TpttifR 8 (12) 2 . V54 


= X abc = x° = 1 


1 


(4 x 3)2 


-j .a/ 2 x 27 


(2 2 x 3)2 


-j- x(2x3 3 )3 


1 


1 


1 


T x 23 x 3 


2x32 
= V3 

fa 


23 


Ans. 


= (***’)' 
M 1 


= JL 


22. (a -1 +b _1 )“3 
s 

aro ?#t =(a~ 1 +b~ *)“ 1 


[a > 0, b > 0] 




<3?n^T 


\r*\r 


b + a 
ab 


ab 

' a + b 


^5^, *TR = j-j-g A ns. 

23 - (^Trj P + 1 (jjp) q + r [^2q]' + P W [ x > 0 <** 


p, q, r 3i??m] 
5W«fR 8 


x2? 


TP + qf x Yi + r r_JL-Y + p 
J [ x 2 p J ( x 2 q J 

+ q-2n ( x q + r - 2p-> <xr + o~: 


= (xP + q-2r) ( X q + r-2p) ( x r + p-2q) 
= (xP + q-2r + q + r-2p + r + p-2q) 

= ( x 2p + 2q + 2r - 2p - 2q - 2r) 

= x° 

= 1 

afft = 1 Ans. 


*r*rtfw5i 


^3f : 

1 . Loga(MN) = logaM + logaN 
M 

2 - loga^ = LogaM - logaN 

3. log a M = n Log a M 

4. log a M = logb M log a b 

5- log a l=o 

6- log a b = j— - 

logb a 

7. log a a = 1 

8. log ^ = Alog a „ 

a n 

9. logaN = x a x = N 




Hi 


I 10. logab x logba = 1 
ill. log a (a x ) = x 

12. log a (MiM2M3 .... M n ) = log a Mi + logaM2 + + log a M n 


1. log 21 = lOg 7 + log 3 
§ 

- log 21 
= log (7 x 3) 

= log 7 + log 3 

= (smrf^) 


2 . 


36 . 

31 °g 25 + lo 8 


i 


_ 16 
-21^125 


3 1 0 ® 25 + log 




= l °s(l) 


-21og^ 

IT 


= log 


= log 
= log 


+ log 0 - log 


'Y (2Y 

') x W + 


16 T 2 

125 J 


36)3 

25 


2^ 2 


22j2)3 2 3 

12"J X 3* 

2 6 . 3 6 . 2 3 . 5 6 

5 6 . 3 6 . 2 8 




= log (29-8) - i og2 l = log 2. Ans. 
Ans. : log 2 


3. log 360 = 3 log 2 + 2 log 3 + log 5 
*r*rt«rR § 

f *r* 

- 3 log 2 + 2 log 3 + log 5 
= log 2 3 + log 3“ + log 5 
= log 8 + log 9 + log 5 
= log 8 x 9 x 5 


trOo 




= log 360 

^jraw - tow [wrf'tei 

4. log ^ = log 2 + 2 log 5 - log 3 - 2 log 7 


VbHW* 


- log 2 + 2 log5 - log 3 - 2 log 7 
= log 2 + log S 2 - log 3 -log 7- 
= log 2 + log.25 - log 3 - log 49^ 

2 x 25 . , , a 

loga - logb = log g 


= log 


3x49 


5. 


. 50 

= ,0 Sl47 

^ - tow (spnf«te) 

5 log 5 - log 25 = log 125 
s 

^raw 

- 5 log 5 - log 25 
= log5 5 - log 25 

i 55 

= log 25 

5 2 x 5 3 
= log- 


= log 


25 
25 xl25 


25 

= log 125 
= 'TOW 

ww - praiFtei 
6 . 7 log - 5 - - 2 log 24 + 3 log gg 

JUIWH 8 

10 .. 25 , , 81 

7 log -g -2 log 24 + 3 log gg 

. ,10.7 . .25.2 . .81,3 

= log(^-) -logC^) + log (gQ ) 

. [,10,7 .’25,2 . 81,3 

-log ( 9 ) +( 24 ) x (go^ 






9 13 o 14 r/ 

= log ( 2 12 ~ 3 14 g7 } 

= log 2^"^ = log 2* = log 2 Ans 

16 25 81 

7 . log 5 + 16 log jg + 12 log 24 + 7 log gg 

16 ... 25 81 

15 + I 2 'OS 24 + 7 'OS 80 

1 £ 1 oc n 


*pn«rw : 


log 5 + 16 log || 

- log 5 + log (||) 16 + lo 8 (^ 12 + lo 8 (gg) 7 

f.16,16 .25,12 .81,7 
?((l5 ) X( 24 } X( 80 ) 


0 g{u5' X( 24' '80' 

1 f/2 4 \16 v . 5 2 ,12 .-3 4 _,7l 

log | ( 53 ) X ( 3^ } X 5.24 } 



- log 5 + log 
-'°8 5+ ^ 

2 64 5 24 3 28 

= log 5 + log (5(6 3I6 3I2 2 '56 5 '/ 2^8 } 

2 64 3 28 5 24 
= >°g 5 + '°g 2 64' 3 28;' 5 23 

= log 5 + log 5 24-23 

= log 5 + log 5 

= 2 log 5 (Ans) 

„ . 16 25 81 

7 log J5 + Slog 24 + 3 log gg 

rm t 

7 log || + 51og 24 + 3log 
= log (||) 7 + log (||) 5 + log (|^) 3 
= .og{(H) 7 x(|) 5 x(|l)3) 






>q< <tf^5 

= logj(^) 7 x(^5 )5 x ( ^ )31 
2 28 5 10 3 12 

= 1 ° 8( 5 7 .3 7 .3*.2 l * , .5 i '.2 n) 


= log 


2 28 3 12 4 10 

^rr^y 


9. 


.log2 28 - 27 
= log 2 (Ans) 

Cvr*TR CT, 3 log 2 + log 5 - log 3 -2 log 7 = log ^47 


40 


?ret«rm s 

<tsw* 


- 3 log 2 + log 5 - log 3 -2 log 7 
= log 2 3 + log 5 - log 3 - log 7 2 
= log 8 + log 5 - log 3 - log 49 
8x5 
= lo &3x49 

= l °gT47 

= 

m (c^r*rtCTt ^cnt) 

logV27 + loe 8 - log\Tl000 
1®- log 1.2 

i i 

_ log(2xv) 2 + logS - log (1000) 2 

>°8T0 

\ log 27 + log8 - \ log 1000 

= Iogl2-logl0 




\rvOO 






11 . 


ilog3 3 + log2 3 -5log 10 3 

log (2^ x 3) - log(2 x 5) 


\ log 3 + 31og 2-| log(2 x 5) 

= 2 log2 + log 3 - log2 - logT 
3 log3 + 3log2 - 1 (log2 + log5) 
= 21og2 + log3 - log2 - logs 

3 log3 + 31og2 - ^ log2 - ^ log5 
= 2log2 + log3 - log2 - logs ~~ 
| log3 + j l°g2 - \ log 3 
= log3 + log2 - logs 
|(log3 + log2-log5) 

= (log3 + log2 - log5) 


Ans. 


|j- + log b ^p + log C -f - 31ogb 2 c 

^ x x - 31ogb 2 c [loga + logb = logab 


= log b®c 3 — 31ogb 2 c 
= log(b 2 c) 3 - 31ogb 2 c 
= 31ogb 2 c - 31ogb 2 c 




Jill'S? « < 91^1 « *Tt?n 


^aj-* g «trr ^R 5 c*rt*RR 

[i + * + V!) + + n srj] 

S = nx (n ^ 1} <7HTR,n = CR*rc«JT s = <7n*RR 


3J3-* g *T*R b f%^ ^HT TOT ^R- 

(tf + 'b + <* + + n *K?tn?l ^RTl 

n t ±n a n n = cw*lt«t 
s = ~ (n+1) - ~ +1) 

2 2 a = CT TOT fifer TO* 

^ to ^nro 


^ 3 I-VS % foehns CTT*R>®t 

~ (w toot + c-m wn 

s =M 2 M= WIT 


'i- 


3J5-8 g ^R 5 ^^frt (?ItW 

f sr wjt + c*m ^ 

S = M(M-l) M=wsn=l 

^5-<? g *r<m ^^rrt <m\ totr awr/cR n fl> ^^frm c*rt*RR 
cVW- 


S n = Sp + n 2 Sp = «OT nfi> M CTOTO 
s n = m nfi> r°vTO (?nw 

n = 


^uu-b g to fes ctoj, 

[^ + ** + o* + 8*....+ n 2 ] 

TOta (s) = - n(n + !>) (*n +>) 
'b 


C^fTW 
n = c*m 

^°v^T 

1 


< 3 <TT^ OrS^ *tf«R 


^gj-S g C**C 4 , 

p3 + 2 3 + 3 3 + + n 3 ] 

«naiffig c*mflp*i (s) = 1 -j 2 


CT^fTR, 
n = cro 
*R 


^S-Ir g r W *R (^TO^T *R) GNTCT, 

= a + (r- l)d a = *R 

d = >n < ^ e t 

^3 


^5-b g TOR n TO TO3 toP£ 

I (s) = j { 2a + (n - 1 )d ) 


<?RTR, 

a = ^*R 

d = ^n«n^ c t 


n = *R 


^5-^0 g TOR n TO TOa (TOt^TfCTO CTO!) 


S = a. 


r n - 1 
r-1 


<7RTR, r>l 

a = ^ ^ 
n = ,p m^^fn 
r = *n*m 


g TOR n TO *R 

= ar n_1 


(toi^hicvss ctoj) 

C*RtR, 


a=^«R 


n = ‘ P R Win 
r = TOR^ 




Arithmetic Series 


1. 5 + 11 + 17 + 23 + + 59 = ^5? 

^a = 5 

'5^ d = 1 1 - 5 = 6 
CWff 1 = 59 

n^J *Pi = a + (n — 1) d = 1 => 5 + (n - 1) 6 
= 59 

n = io pm* m) 

S = \ { 2a + (n - 1) d ) 

= y { 2.5 + (10 -1)6} 

= 5(10 + 54) 

= 320 [Ans] 

2. 1,2,3, ....... ... 

WIR: 

CTWOT - - % + - , ' 4 MPl n = 100 

100(100+ 1) 1 00x101 
2 " 2 
= 50 x 101 = 5050 (Ans). 

3. 5 + 8 + 11 + 14 + c^R *W 302 

*rsn<R: 

«rnnf6 n-^ ^ , 

a + (n - l)d = 1 
Kr\, a = 5 
d = 8 - 5 = 3 
1 = 302 

5 + (n - 1) x 3 = 302 
^T, 5 + 3n - 3 = 302 
*t, 3n = 302 - 2 
3n = 300 
n = 100 

100 ^ *l*f - 302 [Ans] 




\ro<\ 


j l 99 cm^\ - ? 

I cwm = n = 99 ] 

99(99+ 1) 99x100 

I 2 2 

I = 99 x 50 = 4,950 [Ans] 

5 # 4 + 44 + 444 *rf?rtft>3 n-*fo I 

F irc*? , 

r S = 4 + 44 + 444 + n-’m 

9S 

■ /. = 9 + 99 + 999 + n 


= (10- 1) + (100- 1) + (1000- 1) + ... n*TC*rf* 

= 10 + 10 2 + 10 3 + + 10 n - n 

= 10(1 + 10+ 10 2 + + 10 n- l) - n 


= 10 


10 n - 1 


10 


LV 1 1U /irvn ,v 

10—1 — n — 9 ^ ^ — 1) — n 


S = - 

5 9 


10 


{y(10n-l)-n}[Ans] 

l 3 + 2 3 + 3 3 + 4 3 + + n 3 

1 + 2 + 3 + 4 + + n 


= 210 n 4* w? 


mm-. 


Given, 
= 210 


l 3 + 2 3 + 3 3 + 4 3 + 
1 + 2 + 3 + 4 + .... 


f {n(n+ 1) 


n(n + 1) 

2 


= 210 


.. + n 3 
+ n 


=> 


g( !L + - 1 J = 2io 


=> n 2 + n = 420 => n 2 + n - 420 = 0 
=>n 2 + 21n-20n- 420 = 0 
=> n(n + 21) - 20(n + 21) = 0 
=+ (n + 21) (n - 20) = 0 

=*n - 20 = 0 [v n + 21 * 0; 't'pwn Wsp* ^ ] 


VA51 r 




n = 20 [Ans] 

7 . 1 + 2 + 3 + + 100 = ? 


^fsrtTO: 


n(n + 1) 

1+2 + 3 + + n = — 2 

+ 100 


1 + 2 + 3 + 

_ 100 ( 100 + 1 ) _ g050 

8. 5 + 8 + 11 + 14 + *rtsiftd C^T3 33 383 


*nrt«rT3: 

*rraif^ 3<ro 33 a = 5, wa d = 8 — 5 = 11— 8 = 3 
ia^ft ' 3 r s n^^ *m i 
<pf<i , 

3flft<5 n ^ 33 = 383 


*tft, 

3t<lTft n^J33 = a + (n- l)d. 

/. a + (n - l)d = 383 
or, 5 + (n - 1)3 = 383 
or, 5 + 3n -3 = 383 
or, 3n = 383 -5 + 3 

or, 3n = 381 n = yi=172 

ms 127 ^ 33 - 383 

9 . 1 + 2 + 3 + 4 + + 99 = ^ ? 


sm 33 a = 1, 3W*3 ^ d = 2 - 1 = 1 ^ c*ra 33 P = 99. 
m\ i 

toi ^fa, 

*n?nf^ n ^ 33 - 99 

wst wrf^ , 

7^133 3T3T3 n ^ 33 - a + (n - l)d 
... a + (n - l)d = 99 
3t. 1 + (n- 1)1 =99 
3T, 1 + n - 1 = 99 
n = 99 

3^ n 3WS 3 3 fa - 




trNSb 


10 . 


S n = 2 (2a + (n -l)d}. 

^ssjr, «n?nft<j 99ft ^OTa>ra^S99= y {2x 1 + (99 - l)x 1} 


7+12+17 + . 


= y (2 + 98) 

= ? 9 * 10 Q = 99 x 50 = 4950 

,.«rTSTft*J 30 ft ’fro w ? 


i* qidlfts 33*1 33 a = 7, ’ 3 n t TT^ c t d = 12 — 7 = 5 
I .*. 43 ft *w rea «r?tt i 43TC31 33 3°s3rt n = 30. 

«n?TRI 333 n-3^3T$ 3C33 3*<fa. 


; S n = 2 {2a + (n - l)d} 

30 

► 30ft 3ra33fa s 30=y t 2 - 7 + ( 30 “ ^ 

= 15(14 + 29x5) 

= 15(14 + 145) = 15 x 159 = 2385 

11 . 2-5-12-19- «rt?nfts *33133 i£R» 12 ^ 33 


3TOtTO : 

TO 3^, ^ 33, a = 2 

■3T3T33 ^3 , d = -5 - 2 = -7 
I /. <T3lft3 12 ^53 33 = a + (12 - l)d 

[ = 2 + (1 1 )(— 7) = 2 - 77 = -75 
I .*. 313Tft3 ^T3T33 ^3 - 7 43*. 12 ^ 33 -75. 

12. 4 + 7 + 10 + 13 + 3TStft3 ^ ^ 301? 

: 

33^3 *rrar, 4 + 7 + 10 + 13 + 

I 43tt3, 333 33, a = 4 
t '3T*n^3^,d = 7-4 = 3 

TO , *rr?fTft^ n ^ 33 = 301 

wtft, 

n ^ 33 = a + (n - l)d 


, 8o <3<JTO*l (foft ’tft'® 

/. a + (n - l)d = 301 
^T, 4 + (n - 1)3 = 301 
3n - 3 + 4 = 301 
^T, 3n + 1 = 301 
^T, 3n =.301 - 1 
^T, 3n = 300 
300 

^1, n = -j- 
n = 100 

ms tots 100 ^ 301. 

13. C=FTC=TT 3»S5 «n?n?I pW'np 2 ^qW , m q 2 

q) wn ^5? 

^TOtTO : 

to = a 


^ *w, a + (p- l)d = p 2 
4 <Rq ^ *ffi, a + (q - l)d = q 2 ... 

(i) TO (ii) fePt TO *lft, 
(p - 1 - q + l)d = p 2 - q 2 
at, (p-q)d = (p + q)(p-q) 

- d _( p + q)(p- .-9> 

^- d " (p-q) 


.-. d = p + q 


. (1) la^pre^l 
.. (») 


• (iii) 


... (p + q) aa 
= a + (p + q - l)d 
= a + {(p — 1) + q)d 
= a + (p- l)d + qd 
= p 2 + q(p + q) [0) « (ii) 

= p 2 + pq + q 2 , 

TOT (p + q) ^ m p z + pq + q z 

14. 1+3 + 5 + 7 + TOtftfa n TOS 

*ratTO : 

1 + 3 + 5 + 7 + + n 

^ tot to 3<?m fi, a = 1 


, (p + 


<33^5*1 C^C 




Tiwraa «rea , d = 3-1 = 2 
«t¥j3rc?UT = n 

... tmnf&3 n aOTaa^.Sn = ^ (2a + (n - l)d} 

= j (2x 1 + (n- 1)2} 

= 2 (2 + 2n - 2) = 5 x 2n = n 2 

... n aw? amf® n 2 . 

} 15. mm^^n™*™.******"***™ 

TOtTO : 

to *B f TOifts = a 
to* thto'T = d 

t^TTO TOtffia n ^ ^ = a + (n - l)d 
... tot$?j 12^^ = a + (12 - l)d 

= a + lid 
2£pTT®, 

a + 1 Id = 77 (') 

, cqnc=n ^rsrra*J *rmra n ■ p rc*«i , 

S n = 2 {2a + (n- l)d} 

... «n?itfira a«m 23 ataa a*rf^, 

S 2 3 = y {2a + (23- l)d} 

= y (2a + 22d) 

23x2 .. 

■ = 2 — (a + 1 Id) 

1 =23x77 [(O^^cs] 

= 1771 

• TOiffcr 23 w 1771. 

16. «a^‘tBn?i3^n’itsW W^Wnln + llW*™ 
TOI 
TO : 

O^GTTT TO*, 

TOiftg 2Wsi n TOS S n = n(n + 1) 




b- 8 * 


.*. n = 1 sfi, «nsnfl>a a«m w = 1(1 + 1 ) 

= 2 = Si 

;, n = 2 2 WSI ^fl> v 1C , i*5 * 1 ^ 1 ^ = 2(2 + 1 ) 

= 6 = S2 

.*. *m = S2-Si=6-2 = 4 


*m , n = 3 ^c«l , 

sm *rra = 3(3 + 1) = 12 = S 3 
^ = S 3 - S 2 = 12 - 6 = 6 
.*. TOtft, 2 + 4 + 6 + n 1 

17. <fmt?i sm 12 TOTS 144 20 *HTO 

560 43 sm 6 ’UTO TO I 


^t*TR : 

ww +13 , *rt3Tft?j 3^1 = a 

43 *. ^TITO 6 ! = d 

<n?nffc n ^f *13 = a + (n - l)d 

.*. mfa 12 TO *13 = a + (12 - l)d = a + 1 id 

stmt wift, 

33ITO 3TTO n •fro 33f^ 

S n =j{ 2a + (n-l)d| 

<a«n, 12 , tOT!i j rsiWSi2 = -y {2a + (12- l)d} 

-<t, 144 = 6(2a + lid} 

144 

3T,2a + lld = -^ 

.*. 2a + 1 Id = 24 (i) 

20 

<33313, 20 *TC33 33fa S20 =-y {2a + (20 — 1 )d } 


(ii) 


31,560 = 10(2a + 19d) 
^t,2a+ 19d = ^ 

.-. 2a + 19d = 56 

(i) •itftnrw *n$. 


(ii) 


<3?HTO PlPl43 


tr 80 


2a + 19d - 2a - 1 Id = 56 - 24 
31, 8d = 32 

d = 4 

d 43 313 (ii) 3^3ftTOt c t 3f*0 *flt, 

2a + 19.4 = 56 
31, 2a = 56 -76 
3t, 2a = -20 
.*. a = -10 

.% S33 6 *t£3<5 33f^ = | { 2a + (6 - 1 )d} 

= \ {2 x (-10) + (6-1)4} 

= 3 (-20 + 5x4) 

= 3(— 20 + 20) 

= 3 x 0=0 

mtffo 333 6 0 . 


s^'ITS? TOt 

Geometric Series 

1 . f-p + p - Jr 1 ' *rf?rtf&?r ^ i 


331313 : 


1 2 
43TC3 a = 5 r = — -^2 + 

2 C 2 
=-p x5= - 5 

.*. 3131^3 S = 


l 

5 


a 

1 -r 


VS 8 <3*TT?*1 

2 ” ’ ’ ’ 2 + 4 ’+’ s + 16 + n RR 254 n-^ 

TOW? 

»i*il*fR: 

4 

3R R a = 2; TO1R ^yfT® r = 2 = 2 > 1 

~ ~ a(r n - 1 ) 

.*. n Sn = _■ | — 

=*254 = ^=^ => 2 n - 1 = 127 
=* 2 n = 128 => 2 n = 2 7 .*. n = 7 [Ans] 

» i _u 1 4. 1 + — + «mrrft?a sot • p ftefl» *tot 5 ’raft? 

?!TOR: 

i^^a=l 

3 1 i 

TOIR^R® r = y = 3 < 1 
n = 5 


‘-ij> 5 

‘ ‘-5 

243 - 1 
243 

= 3_z! 

3 

121 


5ftTO<J?raf^ = a ^| _y ~ 


1- 


243 


1 -: 


.242 3 
■ 243 X 2 


81 


[Ans] 


4. — , 1, >/2 TOtf&S CTO R 8 n/2 ? 

V2 

TO<R: 

1 

V2 

JWEtt 'sq»tr5 r = 1 + ^ = V2 


*tf*R 


V8tf 


TO ^fa, n-^l R - 8V~2 
.*. => ar n “^ — 8>/? 

=> . (V2) n_1 = 8V2 

<2 

=> (V2 ) n_l = 16 
=*(V 2) n “‘ = (V2)8 

=> n- 1 = 8 .*. n = 9 [Ans] 

5. 2 + 6 + 18 + qfirtfts 8f& RR ' 5 Rf^ I 

*TTOR: 

ifrTO , 3R R a = 2 

6 ^ , 

« ^R5 r = 2 = 3 > 1 

^ ^ a(r n - 1) 

.*. n fb TO Rw - 

„ ^ ^ a(r 8 - 1) _ 2 (3^- 1) 

.*. 8 fb TO Rl$ = r _ | — 3—1 

2(3 8 -l) _3« ! 

- 2 ~ 3 

= 6560 [Ans] 

6. 28 + 64 + 32 + ... «fl?nftei ^ r 

*Rt«TR: 

64 1 

gpff^ TOffta 3R R a = 128, TOTR ^RRS r - ^g - 2 ’ 


,*. ^^fb *fRt I 

*pR5<j TOI3 WTR R ar n_1 
tjsbk, TOftfo toir r = 128 x 


■1V1.iL 

2 ) -^T 


■ - __i - 1 

2ii- 1 "7 2 n_ ^ 

7. < s&fb TOR RR « foSta R RtTO 27 4R 9 TO, 

^*3^ <R i£TC» TT*R R W I 


feltTO: 

R^5 TOlft<3 3R R a = 27, R = 9 
9 1 

^TTO tHTO^ ^R5 r = 27 = 3. 


\r8>b 




33^ 33 


= ar 5 " 1 


21 x 


1 

3 

v y 


ft 27 x 1 
27 x3 


ar 10 ' 1 = 27x 


33 

8. 12 + 24 + 48 + + 76C TOffta 3*5? 


3 9 


1 




1 

729 


3TT1TO : 

3*ra TOiffo 3^^a = 12 , ?ato 3 r = ~ = 2 > 1. 

.*. TOifD v£j<^fD tot i 

NCH ^fs, 

TOTffo n 33 = 768 
wrf^r , 

n <K| «m - ar n_1 
.-. ar"' 1 =768 
^r, 12x2 n '* =768 

at, 2 n - 1 =M = 64 

at, 2 n ‘* = 2 6 
at, n-1 =6 
.-. n = 7. 


^55111, *JI*JTfD< aaf© = “ - yy - , W r > 1 

= [1{ 2-\ [) = 12 X (128- 1) = 12 x 127 = 1524. 

9. 1 + 2 + ^ g + TOTffo 33'sr 3t3?r 331 i 

i 

^ 2 1 
^nrtTO: sprs TOtflfc a«ro 33 a = 1, *ttto 3 ^3ro r = j = ^ < 1 


.*. ^<pfD 5 p c TT^ TOT | 

43tt3 33 Tm\ n = 8. 

tost wrft, 

^t^TTO 3ldl?J n 3cis 


«TOS3 f3PT43 Cfoft 


^sK, TOlTDa 8 fi> 3 c>i <3 33f*T> Sg = 

Dcfi.fi>! !_J_ ,■ , 

l 2 / I, 1 256 _ J 256 - j \ 255 _ 127 
" 1 “1 256 1 “ 128” 1 128 

2 


*-5 


10. 64 + 32+ 16 + 8.... 
•PTtTO : 

43TC3, 33^7 33, a = 64 


TOrrftrjj 'Sr^si 33 f*r^?i to 1 


32 1 

?tito 3 r = ^ = 2 

.*. 33 — ai* 8 ~l 


= 64.(1) =2 6. 
TOffi>3 TO^sj 33 }y . 


1 


[ v n ^ 33 = ar n_1 ] 
1 1 


2 6 .2 l 2* 2 


11. 3 + 9 + 27 + atatflfa aaa c£Hr& ataa aafifc ft<fg aa i 

patata : 


ai’Q *ndifD atat, 41a, 

ia*m,a = 3 

9 

ataraa attars, r = | = 3 > 1 
aaatajtn = 14 

.•. ia i 8 f& awa aaf^ S 14 = a ^ P _~ [ * ^ 

I ' 

TOTffo 333 cbKft> 3£3?J ^ (314 _ 1). 

12. 128 + 64 + 32 + TOTfta C333 33 \l 

*HrtTO : 

43TC3, 33^3 TOlffr ^3^ $p3TTO TOT TO, 

333 33, a = 128 


^8^ 


<3<TT^ 3f*fa 


tr8\r 


64 1 

3tTO3 ^3F5, r = Y28 = 2 

TO 3^, 

n ^©3 33 ^ 

wrfa, 

<$C«tT$<5 n ^ 33 , ar n " 1 

n _1 1 

V61TO, ar T1 1 =2 

("An - 1 1 

^,128.2 =5 


*•2 


An-1 


An-! 


^•2 


^t,n - 1 = 8 
n = 8 + 1 
.-. n = 9 


1 

: 256 

€ 


.-. «mnfta 9*i ’w j 

13. <a*fl> ^t'fraa «n?n?i w -g|- * ,lsl ^ f ’ 

33 3*3 I 

WTO : 

TO 

333 33 = a 

'5n«rm c t * r 


■5-1=?# 


.*. W3 33, ar^ 1 = 

2V3 


3T, ar 4 : 


ppfsi 33, ar^ ^ 

8 V 2 


8V2 

= 81 


3T, ar 9 = 

(ii) C* (i) TOt «W ^ 3$, 


81 


[ . n ^ 33 = ar n l ] 

(i) 

.00 


b- 8 & 


ftpM’t ct*rt! *1^ 


ar 7 8V2 2^ 


ir? - 81 T 9 

8 V 2 _9_ = 4V5_(^a(2 

= 81 X 2V3 9V3"(V3) 3 W3 

* ,r w = W 

<2 


"*’ r - V3 

33 = ar 3_l = ar 2 

- a -d pn <3 r 2 TOT *p TOl 
r 2 

2V3 r r> pr 

-r 


V2 

2V3 

9 


x| = # = 


V3 


2 3 >/3. ^3 V3 

1 


_ "^V3 

14. 5 + x + y + 135 TOt^S TO, x 

WTO : 

5 + x + y + 135 
‘ TOlffo 333 33, a = 5 


x y 
r = 5 = x • 

C<JC<pIHI 33 


(0 


v r = 


3E33 33 


.-. = ar 4_1 = ar 3 = 5^1 - 5 g 3 


“5 x 3 

3jj3 C'S , — n — = 135 


^ 1 . x 3 = 


"53" 

5 3 x 135 


= 5 3 . 3 3 


\r<to 




at,x3 = (3 x 5) 3 

.-. x = 5 x 3 = 15 

Tiflwt (i) 4 x to to 3T$, 

15.X 


5 “ 15 

15 x 15 

y= — 5 — 


/. y = 45 
x = 15 TOl y = 45 

15. log 2 + log 4 + log 8 + 31*ir&3 3<TO Held ^5 ■ 

TOTO : 3*r3 TOTft, log 2 + log 4 + log 8 + 10f& *f*f 

= log 2 + log 2 2 + log 2 3 + log 2 4 + 1016 33 

= log 2 + 2 log 2 + 3 log 2 + 4 log 2 + 10ft 33 


= (1 + 2 + 3 + + 10) log 2 

= M!0±J) log2 


1+2+3+. 


n(n + 1 
, + n = - A -~- 
z 


= 5 x 1 1 log 2 =55 log 2 
a«ra aafil awa aafis 55 log 2. 

16. 2 + 4 + 8+16 + atatffca n a;?tF? awa aaf$ 254 ata, n <aa 

to? ^5? 

TOTO? : 2 + 4 + 8 + 16 + 


TO1TC3, 333 33,a = 2 
4 

313133 r = 2 = 2 > 1 

r n - 1 

n 3CH3 3^ , Sp| — a. _ ^ — 254 


31,2. 

^n. 


2 n - 1 
2-1 
2 n - 1 


= 254 

254 

2 


31, 2 n - 1 = 127 
^rr, 2 n = 127+ l 
<n, 2 n = 128 
ai,2 n = 2 7 
n = 7 




CTOsi^ai 

Set Theory 


(? n> 

ai^aica* ata anan amr am ca, ‘ap*sa ^saoaa at ffe^psarsa a^a c+m 

m»s (TT^’ | ^^5 3305 C3T3TT3 (71, CTO? C3MH Rc<bJ ^KSfCTO 

^51 <°1(7S 3T3t TO I 3tf 2 t1ro s 3#3* 3t f3C3 CTO C3C&3 

^1^1331 <£377! ^51 (71 , (7! ft3C3 WtT$ f3f^5 3775 TO3 I 

$S3l W 313313 $33 TO CTO *r6 TOSH TOT TO 31 I C3C$3 3331 TO 
TO3 TO3 C4H C3^ I (7JTO — 


A = { 1.*, 7,e,0} 

(JjjIMtf^S) C3$, TO 333J TO* 3?3n 1 « 7 TO°s iTO TOTT3 iTOft 
^F, e, 0 I TO3T 43^ 33313^ 31313*75 i43>6fl^)3 3^ TO?J 3TO 5 1 

Tltfa 333^ C37$3 $31337 (element) TO TO I x e A-TO § x. A- TO $31313 I 
x6 A-TO g x, A-TO $31337 TO I CTO, A 3f3 TO3 ^fl3<?fIT3 C3$ TO, WT 2 
6 A TO* 3 e A. 


A « B (7l6 TO3, AC^BTO ^3C^ (subset) TO TO I A TO 377513 s 
$3tTO B-TO $3ITO TO I CTO : { 1, 7} « {3 s , e, 0} <?ft Tjffi { 1, 3 s , 7, e, 0} C* fC^3 

I 


1*0Wt ! 

^TC3 s, J7JC^3T^ s f(7^ (empty set)TO^TI 

iJC'Sj^fD *jHJCT6 S 

! ^Ni x 2 = 3 },{ xe N* 1 < x < 2 }. 

1?UC3TC53 3^ 0 ( «flg 3^3^ <J33S C3TO TO (TfQTn TO ),THJW6w C3C3TO 
Ia~TO 3 3 c tl 3^1 TO I 

TO6?T : 

^B-TO A£B^tBcA. 

s^T 8 A-TO 30513 s $3TTO B-TO $3TTO TO®T TO^ B-TO 377513 s §3TTO A-TO 
C^^t^TOHTOTOI CTO, 
t { 1,2,3 } = { 2,3, 1 } 

{ 1,2,3 } = { 1,2, l,3,2,3,2} 


'05Jl3 lc 1 CG$|t5 




c<hr , ^rrsj 3^3 Rtt>3 3dc^j^ xjjR'iH ^sr 3r*F3 Rd>< xfr v fc^^ Rd>$ | 
stcwr $3RR 3R ’Trr rz$3 ^ 4 $ i 4 $ fcro**t o wra ^s c^i 3r ; 
C3, C3*R Rtfcj C3*R $3RR 43nf33RT3 ftR, fo<3T Rtfo §3RR<JRT3 3R 
3RTTR Rcl>3 CRR 3l*j<^*i 33 R I 

Rtf^ 5 6*lt : 

’tf'tffS <3RPP JPPt «HRIbR*fa RP3 <3*R Rl$3 $3RT> ^E3 3Tt3* | \ 

^?R iff CRjfbC^ ^ SPTR 5 ^ WR Rtf^ r(£ (universal set) <*111 ^3 I C<W*t, j 

R?Hf*to5 f^5TW5T mc&\ R^ffto wits rS n Rf^p r$ i j 

RP3 «HI^<P) ^*R RRT3 RT; Rf^3* R$ I R$3 TOHI <3 SRW 

C^H Rf<fo RT> R§ I Rf<fa RC&3 WR RRS'txg U <J«l<q 3*3t "JR I 

(b) ^rfRPt *r*qfo: 4 R$3 33R $<tRH ^p#^5TR $tfI3 ^ f^ffal I 

0 43 3C3J WI 33T 33 43* 43*Tf<35 $3RR 3T3*R ‘3RT 3'f3*t3 3*t3 f 
$RVfH^RIc<P RRRt 3RT 33 l CW A = {a, b}, B = {2, 3, ,4}, C 
{fro, fa*n, *$s} thrift i 

(*) Rt> »&3 <T"3l% : 4 Rqfere RE$3 w $3RR ^R^V»1C< $Z$3 3*£3 

$3PTR f^<TT3t e t3 WR <c4<J ’£c® 3^ 3TC3 5 I R5R: A = { X:X R^lf 

ftwlvb RWt}, B = {x : x 333 C3% 333 $$nft | 

43tr, *:’ 3T3T *4yt C3R 31 3*t*r 4 c 3R (such that) RRmn ctoj 4 | 
Rtfo $3RH ft ^3^33 WR^^I ft33 (Rule) CWIt 3Tt3, <4 ^R j 
>5 < Rtfto s Rule Method « 3R 33 1 
bl A = {7, 14, 21, 28} Rfcfa* r£ 3$R 5J3R 3R i 

3R3R: A Rt&3 &3TRRR3 7, 14, 21, 28 43TR, tfreFPffc $3T3R 7 3T3T | 
ft'blefi , <3$T3 7 43 431 28 43 3X£ 33 I 

.*. A = {x : x, 7 43 ^53 431 X < 28}. 

* I B = { X : X, 28 43 ^l^<<?} R^fto ^ff33l R3f^5 SfRT*f R3 I 
33t«TR 43TR, 28, = lx 28 
= 2x 14 
= 4x7 

.*. 28 43 ’} c t%l3R33 1, 2, 4, 7, 14, 28 
ftrf3Rt B = {1,2, 4, 7, 14, 28} 

Ol C = { x: X 3RR3 ^^01 43^ X 2 <18} R^C<P ^TfRFl Sf3T*t 33 I 
3313T: 3 RR 3 ^^TPR3 1, 2, 3, 4, 5 43TR, X = 1 ^ x2 =1 2 

= 1 

x = 2 3 Rx 2 = 22 = 4 
x = 3 3R, x 2 = 32 =9 
x = 4 3R x 2 = 42 = 16 


'Q3T3R f^43 Ct^Sfl? R^5 


b-<?\!) 


x = 5 5R, x2 - 52 = 25 ; 3T 18 43 CR3 R 5 

.*. *T^R3R3 JR^CRR R^s 2, 3, 4 

.*. fttf3R&C= {1, 2, 3, 4}. 

8 1 C3RQ C3, 33R 3R5I^4 3tRT3 R^ 43^ R^ | 

33t3R: : 31^33* WJ13 R$ N = f 1, 2, 3, 4, 5, 6, 7, 8, } 

N Rfc C3E? 3raift<P 3WPT^5 te ^hs Rt A = { 1, 3, 5, 7, ) 

^ * ” * * B = {2, 4, 6, 

8. } 

3 43 ^23R^3 Rt? c= {3, 6, 9, 12, } *BJTft | 

43TR, N Rt> cm «tf^> A, B, C RtR^ ^3T3R *HR 3^3 
3RI 3T3 R | 3R A, B, C Rt? | 

.*. N 43fl) Rt> | 

<t i 3*5*1 R 33 (Distributive Law) : 

A, B, C C3£3 S TCR Rt> ^R, C33T'Q C3, 

W A u (BnC) = (AuB) n (AuC) 

Wf : 3R 3sf3, x e A u (BnC) 

^T*r, x e A R33t X g BnC 
=> x 6 A R33T (x G B 43* x G C) 

=>(XGA R33T x G B) 43® (x G A R33T x G C) 

=>XG AuB43*vXG AuC 
=>xg (AuB)n(AuC) 

A u (B n C) c (A u B) n (A u C) (i) 

^0313 3R 3*f3, x g (AuB)n(AuC) 

XG AuB^txG AuC 
=> (x G A R33T x G B) 43* (x G A R33T x G C) 

=> X G A R33T (x G B 43* x G C) 

=* x g A R33T x G B n C 
=> X g A u (B n C) 

(A u B) n (A u C) c (A u (B n C) (ii) 

^ T " (0 ^ ( ») 313 Au (B n C) = (A u B) n (A u C) 

^ i 3TT 333TTR3 ?pj (De Morgans law): 

3Tf^R R5 U 43 C3C33RT \5 9 ft^ A <3 B 43 RR 
W (A u B)' = A'nB' 

*RT3 : (R) 3R ^f3, x g (A g B)' 
x G A u B 
=> x G A 43?, X G B 
=> x G A' 43t x G B' 

=> x g A'nB' 

=> (A n B)'cA'nB' 


tr <?8 <3^1^ 

^MM asfa, x e A'nB' 

WI, x G A' "ami x G B' 

X G A XG B=»xg AuB 
x g (A uB)' 

A'nB'c(Au B) 

(A B)' = A' B' fifsnte i 

** i u viri cwimi ^’nTn? a« B€ a/b = a n b' 

®T 5 n c t : 'sjt'f x g A/B 
U!*c«l x G A x G B 
=> X G A X G B' 

.*. x G A n B' 

/. M BcAnB' 

^Pfa, x G AnB' 

WM, x G A <TO xg B' 

=> x G A W x G B' 
x G A/B 
AnB'cA/B 
^^tv. A/ B = A n B' 
br i wwiwi C 3 ^ A, B, C 4* *RT 

(*) A x (B n C) = (A x B) n (A x C) 
sfaH : (^) sR.'flal^ilw 
Ax(BnC) 

= {(x, y) : x G A, y G BnC) 

= {(x, y) : x G A, y G B^ye C} 

= {(x, y) : (x, y) G A x B W (x, y) G A x C} = {(x, y) : (x, y) G (Ax B) 
n(AxC) 

Ax (B nC)c(AxB)n(AxC) 

W*n?l (AxB)n(Ax C) 

= ((x, y):(x,y)GAxB^(x,y)GAxC) 

= {(x, y):xGA,yGB^xGA,yGC) 

= {(x, y) : x G A, y G AxBnC} 

= {(x, y) : (x, y) g AxBnC} 

(A x B) n (A x C) A x (B n C) 

^ A x (B n C) = (A x B) n (A x C) 

(Venn-Diagram): 

^ C5* (iW>8-^trV\5) foal* WU | 4^5 

c^’j[wic<p ww fog ^ <s rore ref?i 

c^a aiasra w ^ i ^ csc'Tji ^ fyrrc a foj^rr 

*tr v iQft>'o i 


'Qar< is T 


\r(t<t 


u 




1 . P = {x, y, z} ^ «w on* wt 

<pa i 

7^ft«TR: ^QUT 

p= {X, y, z} 

P 4* {x, y, z}, {x, y K {x, z}. {y,z}, {x}, {y}, {z}, 0. 
Pawsrfff«*fpfl?^{x,y} t {x, z}, {y, z}, {x}, {y}, {z}. 

2. P = {x : x, 12 <43 Q = {x : x, 3 ^ 5 ^ <<re* x £ 12} 

^P-Q ft | 

™*!Fh CTO3T mz, 

P = fx : x, 12 43 ’j[ c T%r 5 P 7 T^5) 

4^ 12 43 1, 2, 3, 4, 6, 12 

P= {1,2, 3, 4, 6, 12} 

^413, Q = {x : X, 3 4jJ 43^x < 12} 

^^fTC 5 ? , 12 3 *33 3, 4, 9, 12 

Q ={3,6, 9, 12} 

P-Q= {1,2, 3, 4, 5, 6, 12} - {3, 6, 9, 12} = {1,2, 4} 

: (1,2,4} 


T** <7T& (Complement of a Set): 

U ^nf^p 43* A c-h^fu u 43 $*^3$ i A 3 f^$ $*rT3H 
%?i nfas c^c<p A C3d&3 <$3* crt 3W i A 43 <333 c^rt^s a c ^i A *T3T 
33t 33 | A c = u \ A. 


TO P « Q ^ P <Tlt&3 (TPJ3 frTOH Q (TTCtol $TOM 'TO, ^ ! 

^'UlH’jCTlfl (nt;C4 P 43 CdfaKVi> Q 43 <£3^ <j«it ^3 43t, 33 Q c = j 

P \ Q. 

U 


A' © 


3. U = {1, 2, 3, 4, 6, 7}, A = <2, 4, 6,7} <W. B = {1, 3, 5} 5OT A c « B« 

^3 I 

^TtTO : A c = U \ A = { 1, 2, 3, 4, 5, 6, 7} \ {2, 4, 6, 7} = { 1, 3, 5} 

B c = U \ B = { 1, 2, 3, 4, 6, 7} \ { 1, 3, 5} = {2, 4, 6, 7} 
ftrf* A c = { 1, 3, 5} 4^B C = {2, 4, 6, 7} 


^TsOT*t CTfr (Union of sets) : 

^ 31 ^04ll33 Clicks 333 $TOT3 ftt3 5 tf^5 C3&C3 ^IvtTO (Tit; 33T 33 I 

3f3, A « B C^l A«B C3J$3 LOTTOS AuBW 2fTO 33! 33 
43* 33 A TOlT’t B <W3f A Union B l <?fc W^T$ AuB=(x 

: x G A <sW3t x G B}. 

4. C = {3, 4, 5} 43^ D = {4, 6, 8} TOf CuD fM* 33 ! 

WTO : 

(?t'Q'?n <3 TO, 

C = {3, 4,5} 43*D = {4, 6,8} 

.*. C u D = {3, 4, 5} u {4, 6, 8} = { 3, 4, 5, 6, 8} 


<?n> (Intersection of Sets): 

3$ 31 'ocv©i[^ s c^cU?3 3! 313*1 $3TTO f^rcn ’tf^s C3*t 3E*i i toi 3f?t, A 
« B CTt? i A « B ^ An BP ffW 33! 33 43*, *F£! 33 

A WB^l A intersection B i <nt? *tfc3 TOfore A n B = {x :x G A 
43* x e B}. 


wn 


5. 


f^ropt cforS 

P = {x e N : 2 < x £ 6} 43*. Q = { x eN:x 
^ PnQ fo<fa 33 | 


*wr 43* v x £ 8} 



PnQ 

WTO : 

C'f'QTIT 

P = {x G N : 2 < X < 6} = {3, 4, 5, 6} 43*, Q = { x e N • x 

6. «»Wir3Wlft» S i W TW3 11 #« 41 9c»W^RPia%eTO23^ft* 

<*^3 4FT3 £3$ ^ | 

CT *nA* WT m 311 OW 419 <* «m *m #mi 23 

,|rCT> CT ’Win 3t3 23 3OT1 ^ >m 31 1 - 23 = 288 43* 419 - 23 = 
396 43 3TT«Tf?H «ff%3 I 

TO^^23 35 288 43 £3 $ a 43° s 396 43 

^[ e t%^C53 <nt? B 

r\ 28 \V X > 88 = 2 * 144 = 3 x96 = 4 x 72 = 6 x 48 = 8 x 

36 = 9 x 32 = 12 x 24 = 16 x 1 8 

•‘•A = {33, 36, 44, 66, 99, 132, 198 396} 

3E’.??S L x 12 39 x 6 33 2 = x ^ ;i * m - mt * * 99 - 6 * 66 - 9 * 

•••B = {33, 36, 44, 66, 99, 132, 198, 396} 

l£ m,39 4 6} 3 = {36 } 8 ’ 72 ’ "’ ,44 ' 2881 ° < 33 ’ 36 > 44 > 66, 99, 
f^3 (Tit; {36} 

U = { 1, 2, 3, 4, 5, 6, 7, 7}, A = { 1 , 2 , 6, 7}, B = (2, 3, 5, 6} «ra- C = 

c - 5 « JbTo STT5 ® <i ' jB) ' ■ A ' A « <«> « - «> - 

WTO: (i) 


7. 


(A i 


CT t? 


AuB 

(A u B)' 

A' 

B' 

A'nB' 

T ; - A'^R' 

T71 3, 4, 5, 6, 7 

4, 8 

3, 4, 5, 8 

1, 4,7,8 

4,8 


G\r $tf*p5 

rWR: ( 

ii) tei mpsTTfn to U ^ *fs*wc^ f^rft to a, 
B, C (Ttep wr i 


(Rt> 

fcTOH 

AnB 

2,6 

(A u B) uC 

2, 4, 5, 6, 7 

AuB 

1,2, 4, 5, 6,7 

BuC 

2, 3, 4, 5, 6, 7 

(AuC)u(BuC 

2, 4, 5, 6, 7 


(AuB)uC = (AuC)n(BuC) 



100 sr Tjz*f] cron 88 sr ^t*to 80 sr *tPrro 70 

^ vBH f^c?i TOt 1 0iHfi>«ni RT3TTCTJ ^5vfj*|I»rt sf^Pt w <£R* ^■sr 
C^R ^WCSt, ^5t TO I 

lt«fR: 

c^tei ^iwiro 100 sr fror% <r£ u wra <3 *tto to 

BoMWI te*t TO* I TO STsft faro 

C’TCtJ ftv»>s ^TO, WW P, Q, R, F TO1 te*5 TOT TO 1 

f^c?i TO f*r*F!%^ <?t& Q = BnM, ^ wtj wit 70 
P = H to ctI?, to w Rt*m = 88 - 70 = 18 

R = ^ ’tte to <rG, to wtj ^*$r\ = 80 - 70 = 10 

PuQuR = Bu M,^ to* fao to froites <Rfc, to wtj 
WJT = 18 + 10 + 70 = 98 

F = $vi\ cro tot <r$, to r^rj = 100 - 98 = 2 

.'. Irora cro 2 sr froi^t 1 


'S^R 5tfcp3 


_ ■ ’• — tr<?!i> 



” *"*■ <* s «« **> « ** 

F * C ™ ^ ralt f**r 

U-Tvr*! ■• Pj - p> - p * ™ **■ « * ■ *■». *» ^ 

^ oicifl R& P 2 = F n C; TO tot wn 10 

£I^^ TO ^^ P ' = F ' P ’ ; *™™ 20-10=10 
^«N« WWTO>( *. FuC . TOWwn = io+ -5 +5 

i^T^^^ =S ' (FnC)W ™^™" = 30-25 = 5 
toto Tto% rwt 5 «r 1 J ;> 

I0 ‘ ^ 6s% ^ ***. “8 % m 

w fat* «m «** 15% Prn^ f^ 

I 

’• Jr ^ g « , rani wr»tt*rt cssrfkai sw*t ^ i 

*' 1 M ,n ? rm « ^<taRn<» »rm ^1315 ^ 5 tp ?3 Ji^tjt fJj.fa ^ , 



B E 


U 


*• 100SRf%^%^f^^ ( 


III 




b w e fsf^s m\ tott ^ 

f*T*FT$l CWri C 5 !^ <PCS I *K*I OiHf&'ilfl* t>ldfD ftZTO C?1Cl> 1%5^f 

? h ? 2 , p 3 , p 4 tot ftrt-f WT ^TTt 

fTO, 

?2 = B n E 

= ^5?I fwn TO f*m%^ (7# OQ^ (f)?r WTJ - 8\r 

?[= B \?2 

= *i*{ Him to <7ft ^ wi = 65 - 48 = 17 

Bu E = U\P 4 

= 4ft to* Iws to (7f£ to* to wii 

= 100- 15 = 85 

P 3 = (BU E)-(PiUP 2 ) 

= $ u vT<rfTOW> TO <7T$ TO* W = 85 - 65 = 20 

to \i% fw$t 
TO^troftro to 20% frorSt i 

*t. 1W?J TO HUt 48 TO TO* fTOCS <7F*T 15 TO I 

*d^J, 48 TO (7TI> « A 

TO* 15 TO Yt%ITO^C^ <7!T> = B 
4TO, 48 TO *p%FPT>p 2, 3 
A = {2, 3} 

5 TO c*JlPl<p ^T'fteTTO^R 2, 5 

B = { 2, 5 } 

Au B = {2, 3} u {3,5} = {2, 3,5} 



■STO 4^ $1^1(71*1 TOTO <7H> = H, /i(H) = 20 
t^sfavajlcis ^IWM (7TC> = P, n(P) = 16 


' G < J 14 |5 1 Rf 5 iv £)^ * tf * T ^5 


<i ’tT^J <7fl> => E, n( E) = 10 

w(HnP) = 10, n(PnE) = 5 ^ n(HnPnE) = 3 
rro fan c^n <tj, 
tf^TO, <3 *TT^J fiai = 3 

'Q rttaftsaiH* ^raj = 7 

^ ^f^TCTO = 10 

<3 *n$3fj ^laj WJt = 2 

c^rf^satro ^^ijt = 4 

*3$ ’ll^j ^^)[v©<] TO5 wn = 5 

^<1° TO 5 ^T TOTfop oilS TO5 ^TsXTt =3 + 7+ 10 + 2 + 4 + 5 =31 
TO 

1 2. crof^C3i?[ 'stptjttt 

" {*,*,«,*>},$ - U , VD ,<?} TO *$ - 

^TWR : 

A, B, C T3ft<>M (7TT> $,(71 ~5J3 

(a) A u (B n C) = (A u B) n (A u C) 

SfsrT 6 ! ; 'od<jvoc* 1 ^ ^ilRV (Tf^ U 1rofl» ^3^31 Wl 

A, B 'Q C ITT^ I ^5 >j|R<T» (7f^ 8f& f^'O'Q* ^Tt ^JICW<!t 1 , 

2, 3, 4, 5, 6, 7 'Q 8 TO! fbf^vs ^TTt 



T7T& 

(7i (7i ^rr^i f^z?i 

'SITOT 

T 

1,2, 3, 4,5,6, 7,8 


~K 

1, 2, 3, 6, 


“B 

2, 3, 4, 5 


"C 

3, 5, 6, 7 



<3*TTTO 


AnC 

T3 

b n <L! = { x": x g "6“ 
<W x g C( 

AU(BOC) 

1. 2, 3, 5, 6 

Au(HnC) = (x;— 

x g A 'Wit x g 
(BnC)| 

AUB 

1, 2, 3. 4, 5, 6 

A U b = { x : x g A 

wn xg B) 

AuC 

1, 2, 3, 5, 6, 7, 

AUC=( x:xg A" 

'S'Wl sgC) 

(AuB)U(AU C) 

"1,2, 3,5,6 

(A U B) n (A U C) 

= { x : x g (A 
UB)>*Ht xg 
(AUC))} 


OT^Tf TO CT, 

A u (B n C) = (A u B) n (A u C) («roif«te) 


3. CTOfkaj A TO* B WCB* ^TOH'OOT CWTO=n i ^ n(A) = n(B) 
TOT: 

(i) x TO (b) n(A U B) TO* n(A n B) 



STtTO : 

(i) ffr5 ^5 *fT^, 
n(A) = 3x + x, 
n(B) = x + 2x + 8 
«ryrc®, n(A) = n(B) 

3x + x = x + 2x + 8 
^1, 4x = 3x + 8 
^T, 4x - 3x = 8 
.*. x = 8 

(ii) n(A U B) = 3x + x + (2x + 8) 
= 4x + 2x + 8 




b^3 


= 6x + 8 

= 6 X 8 + 8 [.•. x = 8] 

= 56 

'***■ "( A n B) = n(A U B) - n (B) 

[>a«nw, n(U) = n(A U B)] 

= f3x + x + (2x + 8)) - (x + (2x + 8)1 
= 6x + 8 - 3x - 8 
= 3x 

= 3 X x [/. x = 8J 
= 24 

n(Ay B) = 56 TO* n(A n B) = 24. 

14. C^tlCTt^, 



(i) x TO TO 

(ii) n(A) TO* n (B) 

(iii) n(A’ n B’) f=tfrr to i 

TOTO: 

(i) n(U) = 25 

®ai^®*fft,n(A) = x + x + I + 2x 
= 4x + 1 

n(Au " (B) =2x + 2x + 1+ 2x-1=6x 

(A u B) = x + x + 1 + 2x + 2x + 1 + 2x - 1 

= 8x + ] 
n(A n B) = 2x 

* T ^ 5 > n(U) = n(A u B) 

25 = 8x + 1 
^T, 8x + 1 = 25 


b^8 


'G31 < £ 4 1 




3t, 8x = 25 - 1 
3t, 8x = 24 


.*. x = 3 

(ii) C*TC^$ x = 3 A $*!RRWTt ^n, 

A= {3, 4,6} 

n(A) = 3 

43*. B 43 ^TOROM 3C*n, 

B = {5, 6,7} 

n(B) = 3 

(iii) (ii) 3TC> m, 

A = (3, 4,6} 

B = (5, 6, 7} 

f53I $X>$ £ft$, 

U= {3, 4, 5, 6,7} 

43T3, A = U - A 

= {3, 4, 5, 6, 7} -(3, 4,6} 

= {5,7} 

43* B = U - B 

= {3, 4, 5, 6, 7} -(5, 6,7} 

= {3,4} 

^53t*A'nB; = {5,7} n {3,4} 

= { } 

n(A' Pi B'} = 0 

15. TTOfkaj ^ftf^ cti 3 43*$3PfS $ 43 WTT ?t*3TT t’Wt’R 3*3t 

W^l 



TO3R: 



W*3t n(A n B) = n(B n C) 

.*. x = 4, {tfiHft^ ^ 5 ) 

^43, x 43 Rt'fa 'sir, 4 

( b) nn(A n B) = n(B OC)^,^y^^ ftcfa 3*3 i 
3TOR : 

43TO A' = U - A 
431 C = U - C 

WSt <STC5, n(A* n B’) = n(B’ n C) 

.*. 6 + S = Y + 4 [tTOfS4 ^5) 

3t, 6 + 4 = y + 4 [ .*. x = 4] 

3f, y = 10-4 
31, y = 6 

y 43 TO f^fa TO 6 

^fNjl ; 



8* (c ) n(U) 43 TO R«fa 3*3 I 

^ ^3R:n(U) =8+x+6+4+y 

= ,.4.6.6,, „. 4 . y , 6 , 

I § n(U) 43 fafa TO 28. 


tr\b\b 


'QJfTW RftifPl Ctr3T& *1^5 


16. OfeHfrC a i A, B, C 4'SR^t^ C^'Sin ^fTC*, C*TC, U = A 

UBUC. 



TOTO: (JWTCt sms, n(U) = 50 

/. 2x + (x+l) + 3 + 2 + (x-l) + 0 + x + 5 = 50 

^JT, 2x + x+ l + 3 + 2 + x- l+ x + 5 = 50 

^T, 5x + 10 = 50 

^rt, 5x = 50 - 10 

^1, 5x = 40 

St, x = 8 

x 4R TO 8. 

((b) n(B n C’) *flSt n(A’ n B) <OT TO S*S i 
TOSH: 


sr\c' 

4*TC, n(B n C) = (x - 1) + (x + 1) 

= x - 1 + x + 1 4STO, 

= 2x C = U-C 

= 2 X x [ .\ x = 8]^A’ = UA 
= 16 



5|fe^ 





^n(A'nB) = (x- 1) + 0 
= x-l 

■ = 8 - 1 [.*. x = 8 ] 

= 7 

(c) n(A n B n C) 4S TO | 

TOTO: 4SrcsC = U-C 



= x + 1 [.-. x = 8] 





'Q <51^*1 P|Pld33 


steers 3*T^% : « >Wk«H, 

Counting Principles : Permutations and 
Combinations, Elementary Probability 


|| ftdJW P ermutations || 

a, b, c 43 3£3J C3£3 ^£3 33 33 31'031 313 ab, ac, 

ba, be, ca, cb I 

^rm, f%3f& 3^3 %3 *13 33 3l«rfW! 3FT 3R331 313, abc, acb, bac, bca, cab, eba 
$3^3331^ acv&j*fl>W 33T ^3 43>ft PT (Permutation) 

C3E3* ^C33ft "31 ^3 3*3ft 433IW f^3 3^$ 333C3 3l*l(HI 313 
f%3 3# 3fo 3^31 313 I) ^33 JJWJ4f&t4 43* 43ft ftRTT3 331 33 I 

n WJ35 f%3 f%3 f^R C3C3 3WJ3313 r (r £ n)- 3°v3T3 f^P3 ta 31*5 
3*3TTC3 313133 5iWt n p r 31 p(n,r) 3131 2T313 3*31 33 I 
4<P*ierc.fl : 

n p r = n(n- l)(n-2)....(n-r+ 1) 
n! 

“(n-1)! 

n p r = Li ^ n! 

431F1, n! = n(n - 1) (n 2) (n - r + 1) (n -r)l 

O! = 1 

n 3*313* f%3 C«fC3 433TT3 r ?R3T3* fafal f^3 f%3T13 WJ1 

f^4?I 33^5 3C3, C33TC3 C3 C313 1^f3C33 r 3*313 313 ^331^3 ftO$ 3TC3 i 

4$ C3S3 3t3Tl = n r 

> | 3 W 1 3ft 3^5 C3 3*J 43*313 f^T3 V, *, 3, fc, \5, * 3TW*pirt 3131 fi 

wfaPlfc 3^Wt feg 3^1T1 3^3 3*3t 313? 

Solve: C3T3J ^^C31 f¥%^5K3 3TWTW f%3 3*3T1 33, 3J53R ^ 

f%f3C33 ?TC3I C3t3 o fl?C3 4WC3 %3 C3 t%3TT3 3*3T1 ^51 33 C^ft 3^T13 
33T3I 

f^3 csrrt? 3^ - 6 p 3 = (6 ” --j - || = 120 


b-fc* 


'3313^3 cfoft «(f^ 

41 1 ’Cour aKc- -w fet ?<ftprt ftra T^pm ? wnf^' w ' to 'c?? 

T33TTPf3 213C3 43*ft 333<f ? 

Solve: 'Courage' ’HfftW/lft W3 313 3C3J 313^ 333^f (o, u, a, e) ^ I 

^ ^ ^ (o) 03 333 **103 3131 33 I W3C3 3lfo 

^ ^ "^1^ *¥R*£31 6! $3103 <J33 3*31 313 I 
L*. 0 ^ f^3T13 WTf = 61 = 6x5x4x3x2x1= 720 

^3 ^333 333^^31 3«fC3 3WCT 3OT3S CTOI f^TT3 ^ - 720. 

* .*. ^f3 ftul3 3^fJl - 4 x 720 = 2880 

I 333^*1 1 C<p WPTff^f 3t C3T3 'Daughter' ^f ^3 3r^3^Tt W 

^rtor 3^31313? 

Solve: bus CTlt? 8ft *P33 mC3 1 4 ^33^31 | 

33^31 ^C33 

'WTOI to 8ffi ^RIW Sp g 51^ ®TO„ TOntq, TO, 

'fl’H 55t?4auii, e & >a^i *TC?I d, g, h, t. r, (aue) 4 ,ft atngg 
’Rtpn » fStai 6 P(i ^ grorCTi ?mn >a=«iCT anrr ^ i w (aue) 
ore* «rat zemi f%? 4 3ffi fstrawa 3 . 

6 51W7 «gTra 3TIWIW1 gra I 

••• ^pn ftnmft car* 6 Pfi x6 ^ ^ mi 

jv. 5^<f5pn 'titmtft jit aw gwn 
| - 8 P 8 - 6 P 6 x6 

m =8! -61x6 = 40320 - 720 x 6 = 36000. 

81 ’Calculus' ^ TO(?r 

sm « 01 ? 77? v STTC7? 

Solve: *Wffia ?I?T vft 773 7TO I 70?? ?t?j ij$ft c> ^f5 / ^ ^ „ 
?TW; 7?ft« 77?»pn ftfeg 37CT? I 

*r«^?Tt a?7 <9 CH7 u ?m? I ^ssm. 73pp® 6ft 3tft 6ffi 773 ?HI 
^333 3 S 31^5 ^SZ 3 I 

^ ^ 6ft 77033 ?WI 2ft c, 2ft / 730 73J*pn f%^ %, ^ 6 ft 
' 8f1 *^33 ^13^11 43TC3J fto f^3TPl ^3T1 * - |gQ 

m ^ ;5 ^nft 180 ymz^i 31^3 1 

W °’ ly 2 ’ 3, 4, 5 3T3T ^3 3nf^n 3T^fjt 5^3 

^ ^ T?I? (SOT* C 3 r^ <£J3^3T3 t^3 vfl3^ 3 R 3 T 3 3 ^) 

33T«fm : 33 3l3n 3^3 «R7 2TO 6ft ^ 313^13 3^5 ^C3 I 


tr5o 


fel 


^1 


VI 

W*fH 


fgtog d ^ 


6ft vm to cgft ?\m - 6 p 6 - 720 

^g rra 0 giro ssT gg sretfgto wn to m 1 *i*gi«g 
*tHft 0 da *hj ftto gtw gift eft ws* torra TOT 5! *«k, 120 
>ii«toi ^nn 1 

:j®gR, 1 20t^ ^^UT<I 0 ^PTO I 

Wiw <gft g*W - 720 - 120 = 600. 

tf**R g^gro fimH^tf^ eft *rron gtg tot lft wt, 2 ft gg ?* 

vsft W I fcft 5ft gtfto (in a row) gigTO TO ^ft 

to ? 

7nn*fH : ^tt>ft g'sigfg g'STgj P^lt>*i tof^* 

^iroioft) g^uft groteft) 

(a) 1 2 2 

(b) 1 1 3 

(c) 0 2 3 

(a) ^ Wgj top! toit, *4* TOJT 



= 30 


(b) " 

(c) " 


5» 

= 5 - = 20 

.. 5! 

“2!3! 


= 10 


tog cgft g^cro ^dt - 30 + 20 + 10 = 60. ^ 

4, 5, 6, 7, 8 «ag acauftw w cro gv*tr* to tog TO 

*t*«m ^ w to? <a *;«m»trTO *«few <a*$ ^ «(Pinft^5 


gpro? 

^n<H : ^grtg 5ft cro 4ft (4g*$ ^reifagrcg to’ 

^ *ra fts to$ cgft g??m nron to i ^ 5ft ftttoi cto 

ato rca 4ft fator «7rro 4W^ fttoa 4 top* gig ^ 

to toP! toj$ ^ cgft ’wn i 


Fig «iwWi^ cgft g<?in - 5 4 - v^e. 

q 'p q -tg eft gg$ cro 4ft oc^j^ft cg^ <sgsgTg) Pic.g Mg 

<p rft g**n = 5 p 4 = 120 

acAigft TOirg <xpf$ ^g^rtogig gig^g -^i cgft - 625 - 120 
505. wot 1 

science T'tffrg g^^cro* <o*ub cto gg ^ 

fcgrcg TOrrcgt to to g?*m to* - 


SCIENCE 

7 gt^fg 3ft ggg^ 


'Qgigs’i fttoig ft^ft *ff*te 

^g^ft to 5 ft g^4g wtot fc*rm 

= != [c^ft j = 5.4.3 

^rggtfg ^gj w m - j= (E^ft) 

Ll 

- 3. 

orft Jii'Bricii Mg = 60 x 3=1 so grgi 




<b 1 


2 , 3 , 4 , 5 , 6, 7 'Q 8 <a$ 'Sj^’p^rtg sff^rft ^^*tn 4i^gtg ^g tog yfg 
^^g y** tort g^t gtg? 

f W*fM § 

cto^ fgf%^ wtot gigwi fgf%^ gg 1 ^$^g, to4g 7 ft 

fg% g^g 4ffog tog ^^gro tonpig g^^urg w 1 

to^fg = 7p 4 = 7x6x5x4 = 840 

^oi ^gg^wRg^ gpMgtPi *rt cg^g triangle H^fUg 'sr^g^esrt ^'A g^rg 
^t^'Ichi gtg? 

\ 'mm o 

*Nftcg> cgft 1%^ 8ft gig 3ft g?rg^ i gg^cgi tog cgft, 8! = 8 x 

7x6x5x4x3x2xl = 40320 ^I^IWI gig I 

ggg^t^gi gpipirf 5 ! cro , cgft 6i x 3? = 720 x 6 = 4320 sppRg wrcgi gig 1 
.-. ggg^^pTT gpipfif 5 ! gi (M*\ cgft (40320 - 4320) = 36000 agro giwRgf 
gig 1 ^ 

1 Calcutta *rv"ftg g^wtegs tog ItoPT g^rt America 
, T« fftg g^’pgi ^g^ai tog totg g^Otgw 

ii 

AMERICA 4jg CWUQ P 2 = p=- = 2520 

ll 


CALCUTTA ^g CTO I P, = 


l?. 


'llllll 

= 5040 
Pi 5040 
P 2 “2520 = 

^^1 3, 4, 5, 3, 4, 5, 6 ^^jpftg toSTH? 

cgirg gpA ^^cg^g g^^wi g^gt gtg ? 


, = 2 


Mgm s 

4ft towns ^^rgg g^gi 2ft 4 ^g^ 2ft 5 'Niev i 


\r<\* 


ii 


4 fl; ftrore 4ft ftrw? wn p=f- = 6 «*ttni to i 

[ill 

3 ft cert's ’onw 2ft cws w TOt j == 3 **tct >inimi to i 

lL 

.-. C?ft *tom*?lTT = 6x3 = 18 

b b I 9 oft $» HllW T ?CSJ 2 ft to*f? ftTOTPT 4TO? f to? ^5 TOSCS ?TTO?! 

to ? 


toto t 

vfi to*m ^totto? to? c?ft Stotts toctt to sft i sft ^ 9 hw tow? 

'srcqj [s_ wb >i!$iwt to i 

miro 2ft tom tows toj [2. totc? rnmwr to i 
c?ft tottwt tott = [ 8 _ x [2_ 

= 40320 x 2 
= 80640 


| TRtraH (Combinations) || 

VSHSH CTO 5 M1M2 , MiM3,M2M3 

^TTO fo«WW ? >14 1 $C? to Wl to ??TCS WU SSft TO M1M2M3 

7TOS1 n^WT? 3W>J4>ftC? ??! ?S 4? 4?ft wn (Combination) I 

f^ttor c^rws <pc?? ft ?! m?roft ^totc? to to assc? ton ?! n (am to 
s*ta) to to to tos? hwj4w 4? <4?ft totw*! to ?? i 

n ?to? t?%^ f^tor esc? stwttot? r *wijs* ftrtor Pita ?!*^ 

^^fTTC? ?CT C ? ?!TOTO n c r ?T, c (n, r) TOT tfTO TO ?? I 

. n c "L_ 

•* Cr “r!(n-r)! 

X TOW*! <3 tor? *<STT? ?CST TOf^ : 

"Pi- = " C r X r ‘ 

n c = n! - = -iiL =1 
c r r!(n — r)! n!o! 

*1 *1 M I CA H : 

n c = n c 
r n-r 

CTO!, 4c j =4 c 41 = 4 


<3?tto to? 4? stos 


br^O 


f 

i. 16 ?T^f?to 4?ft ?^f? C^Tto to? ?tC?T? CSST TOT TO^rt 
to TO TO? 4 ?£$C«* TOtWt ?<f 
TOTO : 

?^Wr? 16ft? C * Tto to ^ I ?*$«rft? C?tto to^TO CS CTO toft 

to ^ ^sft *to ?? i tq 3ft to 16 c 3 *\vm Sstc? ton to 

TO I 

to<f? tow? TOT! ,6 c 3 = 560 

TOT? 1 6ft to? CS CTO 2ft to? CS!S TOW 4^ft CTO STOST TO I 
CTO? csft TOT! - I6 c 2 = 120. 
to 4 W?!^WT? SCSI ifcft CTO ?^jCTO m | 
fttfs S*rf? TOT! - 120 -16 = 104. 

16 to towft cmmuf* ?wr 5 to to c?tto, 3 to 4?* ?rf^ 

TOTO TOTO C?T?T? ^w>e $twftSTO* TO I <4W? ?<fj C?W 11 TO 

c?wmm? to? to ft ?? to tot to to*ct 4 to to c?wt? « 2 to 

?!4C< ? 

??T*tH : 

4?ft n to toc^ 5 w<j ton ?c? 


TO CTOT? (<?) 

^tcaft?TO (vo) TOTHT (8) 

(a) 

4 

2 

5 

(b) 

4 

3 

4 

(c) 

5 

2 

4 

(d) 

5 

3 

3 


(a) ^4? TOT TO C?!TO, ^twft?TO « TOTHT C?WTTO ton TOT TO 
??T3rw 5Q, 3 c 2 , 8 Cs I 

(a) <4? TOT toTFW? ^nTW? c?ft TOT! 

= 5 C 4 x 3 C 2 x 8 Cs 

^ TO C?f?f? , 2 TO ^Wt^STO 5 <3(11 - 4 + 2) ?! 5 TO TOT1ST 
C?W!?!^ to? 840ft ^TOST n to TOT TO I 
*31 (b) ‘fl? TOJ ( 5 C 4 x 3 C 3 X 8 C 4 ), ?! 350ft TOj 

(c) <4? TOT ( 5 C 5 x 3 C 2 x 8 C 4 ), ?! 21 Oft n ; 

(d) 4? TOT ( 5 C 5 x 3 C 3 x 8 C 3 ), ?! 56ft n I 
tofa TOT? TOT! - 840 + 350 + 210 + 56 = 1456. 

3. 12 TO ^Ttaj? ??j c?W 3ft ?ftft (4TWJ4» ?ftlftw 4TO TOT to?) tot 

?[c? i to! ^to? a^ftft^wrr tor amt to? 

12 TO TOa? W C?W 4 TO to? 2T?? ?ftft 12 c 4 ^‘‘ITC? to TO! TO I 
a?? ?ftft to TOT? ?? ftff? asftft ( 12 - 4) TO ?! 8 TO TO?? ?«0 CSC? 


H8 


'G?TR S R CDSfTJ 


8 C 4 ^dlCTl ’1<M 4R1 4R I ^1414 TOSPfft SJSR <pf^4fl><1 CSff^W f^vS]?j ^fijf^jj 

rwi 8 c 4 . to^r 3«r 'Q ft$tn ^frift 12 c 4 x 8 c 4 frroj <&r 4rt cto «nc?j 

,2 C 4 X 8 C 4 $TO?I 2R4 G 1^ft?I *tfoR4 S’fTO esrf^TO TOf*T$ 

(12 — 8) TOJ 4T 4 ®M ^IWR TUfl WC4> 4 C 4 4T 1 4^<r 

to i 

fatft WlTT $TO (Total number of ways) = 12 C 4 x 8 C 4 x 1 

= 495 x 70 x 1 = 3 4650. 

4. 'Permutations' "Wfts R^jTRT bft R3J44 G Aft TOfR4^ f^THI 

W*j£Rt RR ’t^R Wt W5R CAR 4RA^ft R4 R5R TOWER ? 

W«*TR : 

Permutations’ RWR 4TapR*f$WT <3 AAR^f^WT A<^ WW (p, r, m, t, t, n, 
s) <4Rl (e, u, a, i, o). 

4JATER 4iRsfl> ’t’ 41R ftw 4ffa 6ft 4T\S*l4*f (dc^JC 4 * f^jj) CAE4 5 2ft ^CS ftr?] 
WOT Ml ^2 = 15 

TOR <?ft A44<f CTO l ft A^R fttS WOT AWT - 5 Ci =5 

A4 to 3ft 4C*fe (2ft 4T3TR4*t <3 lft AsH*f) Wft AATWR awt = 15 X 5 

= 75. 

*nrc srcr^ft wot-r wi *tr *tfr$ aw i ^r^nft A44<fft 

TOWER TOR I ^5AR 4T8fR4*f *3$ft ftCTOR AEAT 2 c 2 2 $ATE?I RTTOR’ 

TO I 

TOR CRTS AWT = 75 x 2 = 150. 

AT4R 4T8TR4*f*£WT CAEA* 2ft *t' Q A44*f RR lft Pc4<3 MR M&A <M1 MR I 
2ft 't' G lft MM4*f ARto TOR AWT 


- 2 C 2 x 5 Ci x 1[ V 2ft 't' fRETOR TOJ 1 fcTOff ARTTERI TO] 

- lx 5 x 1 = 5 


to?T TOR CMft AWT = 150 + 5 = 155. 

5. 12ft 41^ fafaft 4J4pft AW5A WFE3R C^lPl^ A"Wt*t C?WT 

TOT ^5*tEAT fa'JSt R&R TOT TO ? 

WTO : 


ws*[ft 12 ft wtf cto 3 ft ott to vg^sf^ tot to i 

rs 12x11x10 

T3T5W R^UT = 12 c , = = 220 

* 3 1x2x3 

6 . Degree TOflJR TOR^TRT C^TO OTTO 4fl> ^TTO Sff^TO PlTT ^ 
2J 4^1 C4 4 T*T$ RRt TOT ? 

W«tR : 

41^ 1^ 4]CR*C41, 4 C4 = 1 




'Q?TRR ’ifi'a 

2^ 2f& f^, v^rTOI , 1 x 3 C2 = 3 

3ft ift 1%^ . TOR®, 3 c 3 x 3 C , = 3 
L CRftRtRTT =(l + 3 + 3) = 7 

7. 41 WR RT%4 12 5R4»5 TOTO RC4J 8 ^R TO^t? I R^5 

^TTOR 7 5R R^TO RTQTO5 RTOT TOR4 RT4T 5 ^R RtTvffl?! 

RT^RR f 

W*fT^ : 

8^R ^iv9u W5WTO 8c 3 ^nrar TOTOTTTO I 

TOR, 4WR TO#R TO TO® (7 - 5) = 2 WRTT4S to 4 C , ^TO?T TOKRT 
TO I 

CRft TOTCRT R^TTT = 8 C5 x Aq 2 = 336 

8. LOGARITHMS "t^fftn R^^CRT T[C^ 3ft Consonant 'S 2ft Vowel 4^5 
2TTO4 TOft TOT TO? 

WTO: 

1 7ft Consonant ^6$ 3 ft 4C4 CRC^CRQTO R??UT = 7c 3 
3ft Vowel AW 2 ft 4RR C4CA CRGTO R^OT = 3 C ^ 

CRft TOft R^UT - 7 c 3 x 3c 2 = 105 


Elementary Probability 


tHlPtl #4CR TORT RF4TO TO5T4RT 1 *TRft TOAR 4# I CWT- TO ^[fft AGTO 
TO5RRT CRA; ftOT ^IWJT dTGTO TO5T4RT TOA, <JT%OT CWTO 

TO4RT C4f*t tWTft I CTORT RirRI rTTR ft'Wil 41^ 'TO’WST WfC^ 4RR 
TOT TO54RT RRft 4T4AI4 4# I to f^> CRG4T AWT 4T ’ TO ’ ^TWR 

4AR ^RR I 

i) f3R4$ TOH? TO^5 'Q dltoSTOT TK<J TOCTO TOR 
RVJ<Vii ^5 ? 

ii) CA*ftT^ftR-f4 'ST^TTR df^c<ilc*l 'S'UlPi^ R^R ^t4R4 ? 



‘*4W$ TOMt” “^4 R’TRT” “TO ftto” tWTft I 

^^WT AWT *fRT545 4J ^CRT ^TW4 ^RRT^R4S ^ ^TOCR4 TOT 

4C4R5 ^ 1 t 5 9 TRTRR4s ^ ^TOW4 TOT S^^WT RtTOTTCR TOPI 4RT 




'Q <31^*1 ftft44 ’tft 1 2 * * 5 ® 

dtiii* | cw- *f«TT4T4 ^CTO ftfttf® 4ftTO 44T TO1 C4, ^’1I^ ! W<! 

QkVG *jjltb '»lfjc v ®?i ©rc?(4 (to% I 

4&4T (Event): C4TR1 4§hn4 IWRW 41 WOT 44TC4TO 4^4T TO I ^n^J 6 ! 

ftcro *t^rq “<3” TO4T 44 ft 4 S 4 T i TOt4 cwre ^^it ’TT'q'si « 

4<pfl> 'ftHI I 


ftforo 4l?4T (Sure Event) : C4TOT nft^m C4 4&4T WTJ$ 4$C4 4C4 5 * ftffr® 4^41 
4w i ftftre ^=na croi w miii i ?5i cw- TOtftro ^ *$& ft* cro 

^T? TO>441 1 I 4TF54 CW5 ^ C4*1 TO 4T 44 ww 1 I 

«pp®q 4tT4T (Impossible Event) : C4TO1 9 fft , *T4 C4 4^4 1 4WTC41 ^C< 4T 

to 4T 4C4 4 S 4 T to i tosri *ftnf4 *i»»o<iii 44 444 i4i i 
CTO- TOT^tTO ^ *rf%4 ft 3 * (TO 5 $^4 ^441 ^ ^ ftc* ^5 "TO 44 
>ih» t <h i i 4^ wc4 liwfct wi ftcro 7 tot4 ^hhio i 4*fTC4 TOF*ft 
vitara 4frn i 

^ft ftT¥4 44 4^ C*4 S = { 1, 2, 3, 4, 5, 6} 

i 4 U 4 T 

8 'rota *hbh - - 

1. TO 4*ft 44ftt ftT4t*P* ^4Tt Wt TOT I 5 TOT4 OT5T44T ^5? 

^TWR : 

44ftT ^T fro**! 4*TO 3PJ5P5J ^TT^^jpn : 1, 2, 3, 4, 5, 6 I Wfft 
f v ^ c n^ TO *MlWjpTT TOT'TOI TO I CTOTOT <mI<M TOT4 
ws r w ^ro i ^44 ctotoi 44ftr wpi tot 4 ww 

44*to i ^j$4R 5 tot 4 ^mro ^ i TOar 4 $tc* P(5) =^ c®ift i 

2. 44ftr f^n:^ wt ftrcro cmv^ tot 4 w? 

TOTO : 

WT ftCTO ^PTOJ TO : l, 2, 3. 4, 5, 6. TOS TOT 2. 4. 6 

4$ 3ft am I 4$ ftnftft C4C4TOT 44ftT TOC4 CWflS 4S3UT TO 

c^s Ti'&m v®ii<h 3 frr i 

CTO^ wwpft ^5T$ (OT5 ^fTTO ^1'oMHl TO |l 

p ((wnpwt) = l • 

o 


'G^r s W f^TviJTf Cfc9 ft ?tf<^5 




3. 44ftt TOW 4^t TO, 5lM TOt « 6lM ^TOT ^ I 

CTO TOT I TOS (i) TO (ii) TOt « (iii) ^TOt 
4^5? 

TOTO : 

TO^5 C^rft TO4 4 + 5 + 6 = 15ft 

^TO5TC4 ^4ftf 4®T CTO TO 15ft TO4 CTOTOT 44*ft TO<2$ "TO I 
TO TOT4J W W - 15 

(i) <f4 TO 4^ ^QTO 4T^TT R I TOT® C^ft 4^T TO 4^1 I ^744 C4C4TOI 
4^Fft TOCTt TO 4®T TO I ^54ftTO TO4 ^PTITO = 4. 

TO 4C°14 v 5j^ 5 l TOTTO ^ 

>1**»|<JJ ApoKf <poq 15 

(ii) 4*lft TOT ^QTO TOI<WI W 4ft I CTO^ TO^5 5^1 TOT 4»T 44^ 

^C44 CTO 5 ^4ftT 4®T TOC«1 TOT 4®T TO, ^®4T°s TOT TOT4 TOTTO 

5. 

.•.p(W)4=i 

(iii) 44ft 4TOT 4^414 4T>4T B 4ft I TOC'® C4ft 6^T 4TOT 44 '^TO 44* 
^C44 CTO 5 ^4^T 44 TO C4$ 4TOTT 44 TO I ^54ft 44C4T 4C44 '5f^4 
4*4144 6. 

I ••• P(B >=ft= I 

4. TO4TQ4T 4*v54 CTO 5 4tQ4t ftc^ft ^^4lfl 4TO 1444 4TO 21 

ft4 ^[fft TOC^I ^TTO 8$ 3[4T$ ^fft 4^414 TO5T44T 4^5 ? 

^4T4T4 : 

C4C^J TO 31 ft4 ^41 ^4lt 4TC4 2 1 ft^^fftTOC^I ^TTO CTOTOT 
^4 s ft4 ^fft ^S4T4 TOT44T ~ I ^5^14 8 ^4T$ ^fft 4^3414 TOT441 1|. 


C^TOT ^41444 ^ftC4 C44T C44 65 ^4 444 TO4T, 40 

^4 C5TC44 TTTO, 45 SR SR4 5 &, 52 ^4 ^4t^S4 4ftT44 I ^144 
441 TO 44 5 SRC4 5 ^f4'aiC4 ft^TbH 4 5 TO ^4T^4 4ftff44 TOpT 44 
TO5T44T W? ft>ft 2T44 4TTOT TOpT 4t 44 TOST44T9 4^? 

44T4t4: 

44TC4 4l44 5 T TO54 C4ft (65 + 40 + 45 + 52) = 202 W4 I 


trU- 




afsi^T *t£5g 52 I 

If <jfi< ^TfiS?! v 1&4l *tVb~m >1 **»!<! 'll 

swa wm -nfappr ’frog 65 wg i sm <stot ’tf^r at (202 - 

65) = 137 SR I 

SOT <3TOt af^T^I *ftfpT *TT ^ . 

6. to a*f?T , g$fi> fa?rc<T , ¥ ^gt va^TO wt tott 1 a^rt 

cwt^ W5 TO I GNT* ■ 531 ?! H <iRt f^$k ^Qtn T ^TPi1<5 
wm ^ 1 
^TTOH : 

g^fi> ^5T PlC^^ 9 l^l'4lC4 f^C-H<I< Rt<MI amt *m I 8Ma ^IC 9 ! ^<P^1 

^gt farror 2ffi wi h st«mt t mro nrar 1 fa^k *m ? t ^gt 

fro^’Ts 2 ft h ^aat t *nro> <to 1 aSl^m can> <hi^c4 

Probability tree 4RJ *1l^lt*lJ Pk'olta C^lcHl *m 1 



W TJ *^n f^Jpm HH, HT, TH, TT. 

^TTO ^TI TO {HH, HT, TH, TT}. ^TT f^g*5 4 

srf^fl; gjjgt f^pga ^pna >ra<H! ^ i swa T$gm h <3 faSk ^gm t 'sprm 

'^®i^ff TO P(HT) = j. 

7. to a*k <£reffr ^gt fongm f^’i wt tot 1 Ar ft?rc*r* ^gt 

41441*1 Pic**! amt Probability tree frsk 4Cn *igHl C 1 ^ 

CW8 I \5T TO^ ft’CM a^fl^Wia fa*k 44 I 

TRtTO : 


<3aT4a kkifjg cfoft sffcfa ^ 

* m w ftata fead %^n ^ mat a^ana 2 ft ?w h 

T ®TPITO ana I ^55rtt OTffi JMIWas Probability trce-^3 JTRTdT 

H*r»fc« cgaTtm am : 

^C*l a^TT To : {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT} 

>aaid ant ayn <aa* cadreai 4afl; aid aid aasW. 

8 



(0 ^ <fca amra sigyi aSuyai ithh. hht, hth j = 3 fii 

.*. P(iT) = - (C4*i*ii gfofD gg-m f^gg at>m ?to<wi - > 

8 

(ii) c$s (H) ntoam a^n {hhh} = iffi 

.-.P(HHH) = |. 

(iii) amacT IT aMTO ^ {HHT HTH THH HTT 

TTT) = 7ft 


.*. Pp^T? IT] = ^ 

8 

f^a^ ^*i « 4art? ^t awarn ftdFa a^r *t*rt i Probability 
tree M 'TOT g^TT (^arfl> . 






Wo 


cfcVG 


WI 'Q 4^f& ^gi fat** ‘‘l *fft*TC^ g^^TPI fero i 

*fTE*f ^1 Pi (.■*?* C*f 6fi> *MI*M { 1, 2, 3, 4, 5, 6} V3 ll'HC's *fTC?l I R>S)sj ^rfr* 

^gt fHOc*t 2ft> v*ii<M (h t} nrcs i *181*1 ?i c^rfs 

WW Probability tree- ^f^lC^J ftip&fC< *JfC< I 

HR : { 1H, IT, 2H, 2T, 3H, 3T, 4H, 4T, 5H, 5T, 6H, 
6T} 

4*tt^ CSTtft H^HI 121^ I 



^$3 k 5 ^ ^gro h <sptt 3 wmi p(5H) = — 

9. C^TT? TFTTt ^5 *pRl3 3TOT 31^313 J 41 ° s ^ 

^mtft (Jw jfpem wph jj- 1 c^rr^ff? im uR^mvtrft <&* 

•Tt 31>Q3T3 ^r^ST^n 4>vs ? Probability tree <0^1*1 4^ C^P*tTQ I 


'G<q|<^»l fa Pi *33 ctJ^i'G ’Tpfa 


Mri 



3T3TC3 Probability tree 3£3 



cmfa dftfl *n 3mt3 ^Mii 

^ 2 3 6 3 

P[fHl 3PT, WfS C&C3 ^T?I] =5 X 3 = 4o == 20* 




(LCM&GCD) 


*tM wm«t (*t. -m. : 

C3 ^lf*t ^ 31 '3C'©lf*T3 s 3Tft3 SIC'OJ^fD^ *ft%3* \ifC4 Stft’pTO ^flTO 6 ! 

3®TT ^3; c<w*i — a 53 ab 43*. ac <4?! 313133 ^[ c t%H s , (a + b) 53 
(a 2 - b 2 ) ^ (a 3 + b 3 ) 3lf*t3 3t«fl?W *ft%T* I 
^ 3t vac^tf^ 3Tft3 va f'®^s 3<ro ^i^mj 313133 *j3<p fl ic < p ^ 

3Tf*t53 31 3Tf*13Tp53 3f?$ 313133 YT%T^ (Highest common factor) 31 
3OTC3 3. 3t. (H. C. F.) 331 53 1 OT3, a 2 b 3 c 2 , a 4 b 2 c 2 ^ a 3 b 4 c 2 4$ 

atft 3M 3t3i33 a 2 b 2 c 2 . 

3. 31. swift s 

31 fcWTCTO 3f5IWJ 431 W 33lft3 3I5IWJ 3. 31. 3*31 TO I 

^‘I'Q 3lf*l*j£3l3 3<3JP|b3 3ll>)3t 4 '§)fl 3. 31. *(. f333 ^3lt3 3. 

31. % ft 4 * ^ 53 I ^51333 * s 13f 5 r£ 3*3*pTO ¥5RI 3t3T33 fc<W13* C33 TOT 3. 
31 . w 5 * i 433 *R*t*pna 3. 3t.^. 43t 43ft $ m i 3 3. 3t. %-* 

*fW3$ 3lft*p313 f3tf3 3. 31. «J. I 

3t3l33 4IOHMI : 

❖ 3.31.^. - 3f3& 3ITO3 tP?RS I 

♦♦♦ 3.31.*J. 5C3I 3t ^5lf«fa 3ff“t3 C3ttTO ^313^pTT3 313133 (common) 

frwtwflft 5C3t 3tf3*pro 331^1 

❖ ^t’jpro 3tE3 3<3J1 ^ TOW 3TO 3t3J13^3T3 3.31.^. f^ 4 ?! 3W f3ff® 
5C3I 

❖ £ll533 : X 2 + X « X 2 + 2x + 1 43 3.31.^. 5£31 : 
yst 3rrf*t = x 2 + x = x(x + 1) 

53 3Tft = x 2 + 2x + l = (x + l) 2 = (x + l)(x + 1) 

3tf*t Tjffca 3t:3j common factor 5C31 (x + 1 ) 

.*. 33T3[ - (x + 1) 


<3TO*T ftPl43 cGsi'G ’tf 4 ® 


M/3 


1. 4a 2 - 1, 2a 3 + a - 1 

*31313 S 

4a 2 - 1, 2a 3 + a - 1 
ysi3ift 
= 4a 2 - 1 
= (2a)2- ( 1)2 
= (2a+ l)(2a - 1) 

*3 3Tf 5 t 

= 2a 3 + a - 1 
= 2a 3 -i- 2a - a - 1 
= 2a(a+ 1)- l(a + 1) 

= (a + l)(2a - 1) 

3Tf 5 r^»TT3 ^ITO®! ^ (2a - 1) 

/. f^ 4 3 4 .7n.5j[=2a- 1 
Ans. : 2a - 1 

2. (a + 2) 2 , a 2 + 2a, a 2 + 5a + 6 

?™«rm s 

(a + 2) 2 , a 2 + 2a, a 2 + 5a + 6 
^3lPt 

= (a + 2) 2 = (a + 2)(a + 2) 

*3 3tf i t 

= a 2 + 2a = a(a + 2) 

?nf*t 

= a 2 + 5a + 6 
= a 2 + 3a + 2a + 6 
= a(a + 3) + 2(a + 3) 

= (a + 3)(a + 2) 

3tf»PpTO ^ITO 6 ! (a + 2) 

/. ^t: 4 ?! *t.*n.$ = a + 2 
Ans. : a + 2 


Mr8 




3. a 2 b(a 3 - b 3 ), 
a 2b2( a 4 + a 2 b 2 + b 4 ), 

(a 3 b 2 + a 2 b 3 + ab 4 ) 

t 

a 2 b(a 3 - b 3 ), 
a 2 b 2 (a 4 + a 2 b 2 + b 4 ) 

(a 3 b 2 + a 2 b 3 + ab 4 ) 
ysj ?#l 

= a 2 b(a 3 - b 3 ) 

= a 2 b(a - b)(a 2 + ab + b 2 ) 

= a 2 b 2 (a 4 + a 2 b 2 + b 4 ) 

=a 2 b 2 {(a 2 ) 2 + 2.a 2 b 2 + (b 2 ) 2 - a 2 b 2 } 
= a 2 b 2 {(a 2 + b 2 ) 2 - (ab) 2 } 

= a 2 b 2 (a 2 + ab + b 2 )(a 2 - ab + b 2 ) 
oti sif*f 

= (a 3 b 2 + a 2 b 3 + ab 4 ) 

= ab 2 (a 2 + ab + b 2 ) 

= ab(a 2 + ab + b 2 ) 

— ab(a 2 + ab+ b 2 ) 

A ns. : ab(a 2 + ab + b 2 ) 

4. 6a 3 +5a 2 b+ ab 2 , 

8a 3 +12a 2 b+ 6ab 2 + b 3 , 

4a 3 - 4a 2 b- 3ab 2 

^t«TR 2 

6a 3 + 5a 2 b + ab 2 , 

8a 3 + 12a 2 b+ 6ab 2 + b 3 , 

4a 3 - 4a 2 b - 3ab 2 

= 6a 3 + 5a 2 b + ab 2 
= a(6a 2 + 5ab + b 2 ) 


b 'V(t 


= a{(6a 2 + 3ab + 2ab + b 2 )} 

= a{3a(2a + b) + b(2a + b)} 

= a(2a + b)(3a + b) 

= 8a 3 + 12a 2 b+ 6ab 2 + b 3 , 

= (2a) 3 + 12a 2 b + 6ab 2 + b 3 
= (2a) 3 + 3.(2a) 2 b + 3.2a.b 2 + (b) 3 
= (2a + b) 3 

=(2a + b)(2a + b)(2a + b) 
oTlJltf 5 ! 

= 4a 3 - 4a 2 b - 3ab 2 
= a(4a 2 - 4ab - 3b 2 ) 

= a(4a 2 - 6ab+ 2ab - 3b 2 ) 

= a{2a(2a - 3b) + b(2a- 3b)} 

= a(2a + b)(2a - 3b) 

(2a + b) 

*!.*!?.$ =2a + b 
Ans. : 2a + b 

5. x 2 - 2x - 3, x 2 + Sx + 4, x 2 + 7x + 6 
TOWTH 8 

x 2 - 2x - 3, x 2 + 5x + 4, x 2 + 7x + 6 

■ = x 2 - 2x - 3 
i = x 2 - 3x + x - 3 
I = x(x - 3) + l(x - 3) 

= (x - 3)(x + 1) 

• = x 2 + 5x + 4 
= x 2 + x + 4x + 4 
= x(x + 1) + 4(x + 1) 

= (x+ 1 )(x + 4) 

'MiaiPt 

= x 2 + 7x+ 6 
= x 2 + x + 6x + 6 




'G<jl < ?» 0 1 fotf? *tf4$ 


= x(x 4-1)4- 6(x 4- 1) 

= (x+ l)(x + 6) 
aiffyprra (x + l) 

ftrta *t.*it4= (x + l) # 

Ans. : (x + 1) 

6. a 3 - 3a 2 - 10a; 
a 3 + 6a 2 + 8a; 
a* - 5a 3 - 14a 2 
s 

a 3 - 3a 2 - 10a; 
a 3 4- 6a 2 + 8a; 
a 4 - 5a 3 - 14a 2 
i^nnPt 

= a 3 - 3a 2 - 10a 
= a(a 2 - 3a - 10) 

= a{a 2 - 5a + 2a- 10} 

= a{a(a - 5)4- 2(a- 5)} 

= a(a - 5)(a + 2) 

= a 3 + 6a 2 4- 8a 
= a(a 2 + 6a + 8) 

= a(a 2 + 4a + 2a + 8) 

= a{a(a + 4) + 2(a 4- 4)} 

= a(a + 4)(a + 2) 
voti ?nf*t 

= a 4 - 5a 3 - 14a 2 
= a 2 (a 2 - 5a- 14) 

= a 2 (a 2 - 7a + 2a - 14) 

= a 2 {a(a - 7)+ 2(a- 7) 

= a 2 (a - 7)(a + 2) 

= a(a + 2) 

/. ftrf* *t. 7TT. *j[ = a(a + 2) 

Ans. : a(a + 2) 


'S3W 5 T (fort? 


VV<\ 


7. 2(a 2 + b 2 - c 2 + 2ab), 

3(a 2 - b 2 - c 2 + 2bc), 

6(a 2 — b 2 + c 2 - 2ca) 

wwh s 

2(a 2 + b 2 - c 2 + 2ab), 

3(a 2 - b 2 - c 2 + 2bc), 

6(a 2 — b 2 + c 2 - 2ca) 

>3i snft 

= 2(a 2 + b 2 — c 2 + 2ab) 

= 2(a 2 + b 2 + 2ab - c 2 ) 

— 2{ (a + b) 2 - (c) 2 } 

= 2(a + b + c)(a + b - c) 

= 3(a 2 - b 2 - c 2 + 2bc) 

= 3 { a 2 — (b 2 + c 2 - 2 be)} 

= 3 ( (a) 2 - (b- c) 2 } 

= 3(a + b - c)(a - b 4- c) 

= 6(a 2 - b 2 + c 2 - 2ca) 

= 2. 3 {(a 2 - 2ca+ c 2 ) - b 2 } 

= 2.3 {(a - c) 2 - (b) 2 } 

= 2.3 (a - c 4- b)(a - c - b) 

(a + b - c) 

•*. *t. sn. ^ = a 4- b - c 

Ans. : a 4- b - c 
8. x 4 — 3x 3 4- 2x 2 , 

3x 3 - 2x 2 - 8x, 

2x 3 - 9 x 4 + i0x 3 

£ *ttrr«rfa 2 

X 4 - 3x 3 4- 2x 2 , 

3 x 3 - 2x 2 - 8x, 

2x5 - 9 x 4 + iOx 3 

58 X 4 - 3x 3 4- 2x 2 
= x 2 (x 2 - 3x 4- 2) 


\r\r\r 


'G3T*F 5 T RiPufPT 


= x 2 (x 2 - 2x - x + 2) 

= x 2 {x(x- 2)- 1 (x — 2)( 

= x 2 (x- 2)(x - 1) 

= 3x 3 - 2x 2 - 8x 
= x(3x 2 - 2x - 8) 

= x(3x 2 - 6x + 4x - 8) 

= x{3x(x - 2) + 4(x- 2)} 

= x(x - 2)(3x + 4) 

vsiaif*) 

= 2x 5 - 9x 4 + 10x 3 
= x 3 (2x 2 - 9x + 10) 

= x 3 (2x 2 - 4x - 5x + 10) 

= x 3 (2x(x - 2)- 5(x - 2)} 

= x 3 (x- 2)(2x - 5) 

<rrf s tgp>TTg jimeh = x(x - 2) 

*)= x(x- 2) 

Ans. : x(x - 2) 

9. 5 (a 4 + 2a 2 + 1), 

3(a*> + a 4 - a 2 - 1), 

15(a 4 - 1) 

jpnmsi i 

5(a 4 + 2a 2 + 1), 

3(a^+ a 4 - a 2 - 1), 

15(a 4 - 1) 

iii ^tR 

= 5(a 4 + 2a 2 + 1) 

= 5 ((a 2 ) 2 + 2.a 2 1 + (l) 2 ) 

= 5(a 2 + l) 2 
= 5(a 2 + l)(a 2 + 1) 

^tj snf*! 

= 3(a 6 + a 4 - a 2 - 1) 

= 3{a 4 (a 2 + 1)- l(a 2 + 1)} 

= 3(a 2 + l)(a 4 - 1) 

= 3(a 2 + l){(a 2 ) 2 - (l) 2 } 






= 3(a 2 + 1 )(a 2 + l)(a 2 - 1) 

= 3(a 2 + l)(a 2 + l)(a + l)(a- 1) 


\5?J Stf 5 ! 

= 15(a 4 - 1) 

= 3.5(a 2 ) 2 - m2 
= 3.5(a 2 + l)(a 2 - 1) 

= 3.5(a 2 + l)(a + l)(a-l) 

fcwt* = (a 2 + 
«t. ^T. = a 2 + 1 


1) 


Ans. : a 2 + 1 
10. 3m 2 + 6m- 45, 
3m 2 + 18m + 15. 
210+ 12m- 6m 2 


3m 2 + 6m - 45, 
3m 2 + 18m + 15, 
210+ 12m- 6m 2 


= 3m 2 + 6m - 45 
= 3(m 2 + 2m - 15) 

= 3(m 2 + 5m - 3m - 15) 
= 3{m(m+ 5)-3(m + 5)} 
= 3(m + 5)(m-3) 


= 3m 2 + 18m + 15 
= 3(m 2 + 6m + 5) 

= 3(m 2 + m + 5m + 5) 

= 3{m(m+ 1)+ 5(m + 1)} 
= 3(m + l)(m + 5) 




= 210 + 12m - 6m 2 
= 6(35 + 2m - m 2 ) 

= 6(35 + 7m - 5m - m 2 ) 

= 6{ 7(5 + m)- m(5 + m)} 

= 2.3(m + 5)(7 - m) 
snft*prr<i tqkwi = 3(m + 5) 
%% «t. 7 $. «t= 3(m + 5) 


\r'*o 




Ans. : 3(m + 5) 

11. 2x3- 16y3 

4x^ _ i5 X y + i6y2 

2x 2 - 8y 2 
: 

2x3- i6 y 3 
4x 2 - 16xy+ 16y 2 
2x 2 - 8y 2 
?nf*i 

= 2x3 _ i6 y 3 
= 2(x 3 - 8y 3 ) 

= 2{(x)3- (2y)3) 

= 2(x - 2y)(x 2 + 2xy + 4y 2 ) 

= 4x 2 - 16xy + 16v 2 
= 4(x 2 - 4xy+ 4y 2 ) 

= 4{x 2 - 2.x.2y + (2y) 2 } 

= 4 (x -2y) 2 
= 2.2(x - 2y)(x - 2y) 

?#t 

= 2x 2 - 8y 2 
= 2(x 2 - 4y 2 ) 

=2{(x) 2- (2y) 2 ) 

= 2(x + 2y)(x - 2y) 

7ITOT = 2(X - 2y) 

/. ^TT. *y= 2(x- 2y) 

Ans. : 2(x - 2y) 

12. 3(ax3 - 9ax), 

12(ax3 + ax 2 - 12ax), 

6(a 2 x 5 - 27a 2 x 2 ) 

WTO s 

3 (ax 3 - 9 ax), 

12(ax3 + ax 2 - 12ax), 

6(a 2 x5 - 27a 2 x 2 ) 


RPuiPT CtrSrft 

I CsrarPr 

= 3(ax3 - 9ax) 

= 3xa(x 2 - 9) 

= 3xa{(x)2 - (3)2) 

= 3xa(x + 3)(x - 3) 

I **<#! 

= 12(ax3 + ax 2 - 12ax) 

= 12ax(x 2 + x - 12) 

= 12ax{x 2 + 4x - 3x - 12} 

= 12ax{x(x + 4) - 3(x + 4)} 

= 4.3ax(x + 4)(x - 3) 

I ?nf*f 

= 6(a 2 x^ - 27a 2 x 2 ) 

= 2.3a 2 x 2 {x 3 - 27} 

= 2.3a 2 .x 2 {(x)3 - (3)3} 

= 2.3a 2 . x 2 (x - 3)(x 2 + 3x + 9) 
fcWF* = 3ax(x — 3) 

1 = 3ax(x - 3) 

Ans. : 3ax(x - 3) 

13. a b 2 — c 2 - 2bc, b 2 - c 2 - a 2 - 2ca, c 2 - a 2 - b 2 - 2ab 

WTO s 

a 2 - b 2 -c 2 - 2 be, b 2 - c 2 - a 2 - 2ca, c 2 - a 2 - b 2 - 2ab 

a 2_ b 2_ c 2_ 2t>c 

= a 2 - (b 2 + 2bc + c 2 ) 

= a 2 - (b + c) 2 
= (a + b + c) (a - b - c) 

b 2 - c 2- a 2_ 2ca, 

= b 2 - (c 2 + 2ca + a 2 ) 

= (b 2 ) - (c + a) 2 
= (b + c + a) (b - c -a) 

[ = (a + b + c) (b - c - a) 

c 2 - a 2 - b 2 - 2ab 
= c 2 - (a 2 + 2ab + b 2 ) 

== c 2 - (a + b) 2 
= (a + b + c) (c - a - b) 

A 




§*m* -( a + b + c) 

.*. *t. *n. t - ( a + b + c) 

Ans. : ( a + b + c) 

14. a 2 + 3a + 2, a 2 - 1, a 2 - a -2 

*nitqH s 

a 2 + 3a + 2, a 2 - 1, a 2 - a -2 
W 3Tf*t, 

a 2 + 3a + 2 
= a 2 + 2a + a + 2 
= a(a + 2) + 1 (a + 2) 

= (a + 2) (a + 1) 

a 2 - 1 
= a 2 -l 2 
= (a + 1) (a -1) 

VSTI 3Tf*f, 

a 2 -a -2 
= a 2 - 2a + a - 2 
= a(a -2) + 1 ( a- 2) 

= (a + 1) (a -2) 

WBH fcwr* =(a + 1) 

/. ^T. U" (a+ 1) 

Ans. : (a + 1) 1 

15 . 3x 2 y + 6xy 2 , 9x 4 y 2 - 36x 2 y 4 <Rl 9x 2 y 2 (x 2 + 6xy + 8y^) 

TTOiqH 8 

3 x 2y + 6xy 2 , 9x 4 y 2 - 36x 2 y 4 ^ 9x 2 y 2 (x 2 + 6xy + 8y-) 

- 3x 2 y + 6xy 2 
= 3xy(x + 2y) 

^ ?nf*t 

- 9x 4 y 2 - 36x 2 y 4 
= 9x 2 y 2 (x 2 - 4y 2 ) 






= 9x 2 y 2 (x + 2y)(x - 2y) 

= 3xy x 3xy (x + 2y) (x - 2y) 

1 vs?i sift 

= 9x 2 y 2 (x 2 + 6xy + 8y 2 ) 

= 9x 2 y 2 (x 2 + 4xy + 2xy + 8y 2 ) 

= 9x 2 y 2 {x(x + 4y) + 2y(x + 4y)} 

= 9x 2 y 2 (x + 4y) (x + 2y) 

= 3xy x 3xy (x + 4y) (x + 2y) 

= 3xy (x + 2y) Ans. 

16. x 2 - llx + 30, x 3 -4x 2 -2x-15 
■rowm : 

»*il 5 r 

- x 2 - 1 lx + 30 

= x 2 - 6x - 5x + 30 
= x(x - 6) - 5(x - 6) 

= (x - 6) (x - 5) 

- x 2 -4x 2 -2x- 15 

1©, 

/(x) = x 3 - 4x 2 - 2x - 15 

'WCT. 

x = 5 ^iict *n5. 

if- /(5) = (5)3 -4(5) 2 -2(5) -15 
. = 125- 100- 10- 15 
= 125- 125 = 0 

(x - 5), /(x) 4a *a^fi> jtwbw i 

I 


= x3-4 x 2_ 2x - 15 
= x 3 -5x 2 + x 2 -5x + 3x- 15 
~ x2 (x - 5) + x(x - 5) + 3(x - 5) 
= (x - 5) (x 2 + x + 3) 

‘ 5,|T w, wm »p%* - (x - 5) 

- (x - 5) Ans. 


'3<rra 5 ®! 

n! x2 + ^+ q f^x + q r «Ti5ri'(i' '+ a) *«. ^ «« 

CT, (p-p)' a = q-q' 
an«tPt s 
*rfa, 

/(x) = x 2 + px + q (» 

g(x) = X 2 + p'x + q' (“) 

CTSS *t.a.U=x + a 

(i) a.3$P5 a$ , /(-a) = a 2 - ap + q = 0 ("0 

(ii) 1*. g(-a) = a 2 - ap' + q' = o ( iv > 

a 2 _ a p + q = a 2 - ap' + q' 

^T, a 2 - ap + ap' - a 2 = q' - q 
^T, - ap + ap' = q' - q 

^r, - a(p - p') = - (q - q') 

sn, (p-p')a = q-q' < a,nft ' B) 




'G<TT3 55 1 ftfttfP! 






*rf*rfc (*t. *rt. !•) * 

^ ^ 

(multiple) m 53 1 can , x 2 yz, xz-<a» 3^** 1 

sreirc* wwwwmi a«mrt nPf®^ (common multiple) m 53 \ 

cm x 2 y 2 z aMt x, y, z, xy, yz, ^ 
^ x, y, z, xy, yz, x 2 x ^Wlft aft flaw i ■ *** * V* ^ x ’ y ‘ ' 
xy, yz, z 2 x S'snft aPtfljpna a«n?w 1 

***** i* < Least comTno 

multiple) a am*! *l. a. fl. (L- c - M ) m 58 1 


*r. *rt. : 

a«foi aro aPtflwia aapjF* ^Rattan a a. »(. w 55 1 
'mMwra aaa a«tia«t fctaro cat a a. (). Ma assn 5a 1 ^ 
WfljMiii »i. a. 3. *<m '5ia1 s rt>t<z*fsj toi aatsw ^ nm« a in. «,_ g 
*fW*$ afS ^tf*l«t 5 Tlsl fa% a a. *(. I 

I 1. X 2 + 3x+ 2, X 2 - 1, X 2 + X- 2 

an*tHt 

x 2 + 3x+ 2, x 2 - 1, x 2 + x - 2 
iasnift 

= x 2 + 3x + 2 
= x 2 + x + 2x + 2 
= x(x + 1) + 2(x + 1) 

= (x+ l)(x+ 2) 

*3S#t 

= x 2 - 1 
= (x) 2 - (l) 2 
= (x+ l)(x- 1) 
vs?i ?nf*t 

= x 2 + x - 2 
= x 2 + 2x - x - 2 
= x(x + 2) - l(x + 2) 

= (x+ 2)(x - 1) 

= (X+ l)(x+ 2)(x - 1) 

= (x + l)(x - l)(x + 2) 

= (x 2 - l)(x+ 2) 
ms. (x 2 - l)(x + 2) 

2 - 2x 2 - 6x + 4, 2(x 2 + x - 6) 

r«rM % 

2x 2 - 6x + 4, 2(x 2 + x - 6) 

Hlfft 

I = 2x 2 - 6x + 4 


Vi'S) 


ftPM' 5 ' d?Sl» ’ll*'' 5 


= 2x 2 - 2x - 4x + 4 
= 2x(x - D- 4(x- 1) 

= (x - l)(2x - 4) 

= 2(x - l)(x - 2) 

= 2(x 2 + x - 6) 

= 2(x 2 + 3x - 2x - 6) 

= 2{x(x + 3) - 2(x + 3)} 

= 2(x + 3)(x - 2) 

f5rr;^r?J = 2(x - l)(x - 2)(x + 3) 
Ans. 2(x - l)(x - 2)(x + 3) 

3 3a 2_ a - 14,3a 2 - 13a+ 14 

8 

3a 2_ a - 14,3a 2 - 13a + 14 
yn mPi 

= 3a 2 - a - 14 
= 3a 2 + 6a- 7a- 14 
= 3a(a + 2) - 7(a + 2) 

= (a + 2)(3a - 7) 
inaiPt 

= 3a 2 - 13a + 14 
= 3a 2 - 6a - 7a + 14 
= 3a(a - 2)- 7(a- 2) 

= (a- 2)(3a- 7) 

• = ( a + 2 X 3a ” 7 ^ a 7 

= (a + 2)(a - 2)(3a - 7) 

Ans.(a+ 2)(a - 2)(3a- 7) 

4< x 2_ 4, x 2 + 4x+ 4,x 3 - 8. 

8 , 

x 2 - 4, x 2 + 4x + 4, x 3 - 8. 

in mPt 

= x 2 - 4 
= (x) 2 - (2) 2 
= (x + 2)(x - 2) 

= x 2 + 4x + 4 




= x 2 + 2.X.2 + " (2)2"' 

= (x+ 2) 2 
= (x+ 2)(x + 2) 
on ntPt 

= x 3 - 8 
= (x) 3 - (2)3 

= (x- 2){(x) 2 + x.2+ (2) 2 } 

= (x - 2)(x 2 + 2x + 4) 

\ »i. ^T. (x + 2)(x - 2)(x + 2)(x 2 + 2x + 4) 

= (x + 2) 2 (x 3 - 8) 

Ans. (x + 2) 2 (x 3 - 8) 

5. 6x 2 - x - 1, 3x 2 + 7x + 2, 2x 2 + 3x - 2 
^rsn«rR s 

6x 2 - x- 1, 3x 2 + 7x + 2,2x 2 + 3x- 2 
= 6x 2 - x - 1 
= 6x 2 - 3x + 2x - 1 
= 3x(2x - 1) + l(2x - 1) 

= (2x - l)(3x + 1) 

**r * tf 5 ! = 3x 2 + 7x + 2 

= 3x 2 + 6x + x + 2 
= 3x(x + 2) + l(x+ 2) 

= (x+ 2)(3x + 1) 

V3TI Sift = 2x 2 + 3x - 2 
= 2x 2 + 4x - x - 2 
= 2x(x + 2)- l(x+ 2) 

= (x + 2)(2x - 1) 

*i. *n. = (2x - l)(3x + l)(x+ 2) 

= (x + 2)(2x - l)(3x + 1) 

Ans. (x+ 2)(2x - l)(3x + 1) 

6. a 3 - 3a 2 - 10a, 
a 3 + 6a 2 + 8a, 
a4 - 3a 3 - 10a 2 . 

g 

a 3 - 3a 2 - 10a, 
a 3 + 6a 2 + 8a, 
a 4 - 3a 3 - 10a 2 . 

= a 3 - 3a 2 - 10a 


wn 


\r*\r 




= a(a 2 - 3a - 10) 

= a(a 2 — 5a + 2a - 10) 

= a{a(a- 5)+ 2(a- 5)} 

= a(a - 5)(a + 2) 

= a 3 + 6a 2 + 8a 
= a(a 2 + 6a + 8) 

= a(a 2 + 2a + 4a + 8) 

= a{a(a + 2) + 4{a + 2)} 

= a(a+ 2)(a + 4) 
von 

= a 4_ 3 a 3 - 10a 2 
= a 2 (a 2 — 3a - 10) 

= a 2 (a 2 — 5a + 2a — 10) 

= a 2 {a(a - 5)+ 2(a- 5)} 

= a 2 (a - 5)(a + 2) 

= a(a - 5)(a + 2)(a + 4)xa 
= a 2 (a + 2)(a + 4)(a - 5) 

Ans. a 2 (a + 2)(a + 4)(a - 5) 

7. 4x 2 - 9y 2 , 

3x 2 - xy- 2y 2 
6x 2 - 5xy- 6y 2 
^t«TR 2 

4x 2 - 9y 2 , 

3x 2 - xy - 2y 2 , 

6x 2 - 5xy- 6y 2 
ysjUtft 

= 4x 2 - 9y 2 
= (2x) 2 - (3y) 2 
= (2x + 3y)(2x - 3y) 

= 3x 2 - xy - 2y 2 
= 3x 2 - 3xy + 2xy - 2y z 
= 3x(x - y) + 2y(x - y) 

= (x - y)(3x + 2y) 


'S <3 1*^1 d>"9(b 


\DU dlft 


= 6x 2 - 5xy - 6y 2 
= 6x 2 - 9xy + 4xy - 6y 2 


= 3x(2x - 3y) + 2y(2x - 3y) 



= (2x - 3y)(3x + 2y) 

I *n. (2x + 3y) (2x - 3y)(x - y)(3x + 2y) 

= (x - y)(3x + 2y)(4x 2 - 9y 2 ) 

Ans. (x - v)(3x + 2y)(4x 2 - 9y 2 ) 

8. x 3 + a3, x3 - a 3 , x 4 + a 2 x 2 + a 4 ? x 2 _ ax + a 2 

% 

x 3 + a 3^ x 3 _ a 3^ x 4 + a 2 x 2 + a 4 ? x 2 _ ax + a 2 

= x 3 + a 3 

= (x) 3 + (a) 3 

= (x + a)(x 2 - xa + a 2 ) 

! 

= x 3 - a 3 
= (x) 3 - (a) 3 
= (x - a)(x 2 + xa + a 2 ) 
vdTI 3Tf*t 

= x^ + a 2 x 2 + a 4 
= (x 2 ) 2 + 2x 2 a 2 + (a 2 ) 2 - x 2 a 2 
= (x 2 + a 2 ) 2 - (xa) 2 
= (x 2 + xa + a 2 )(x 2 - xa + a 2 ) 

%% = (x + a)(x 2 - xa + a 2 )(x- a)(x 2 + xa + a 2 ) 

= (x 2 + a 2 )(x 2 - a 2 ) 

= (x 2 ) 2 - (a 2 ) 2 
*x®- a^ 

Ans. x 6 - a 6 
9 - 3a 2 - 15a + 18, 

2a 2 + 2a- 20, 

4a 2 + 36a + 80 
s 

3a 2 - 15a + 18, 

2a 2 + 2a- 20. 

4a 2 + 36a + 80 

«mPi 

= 3a 2 - 15a + 18 




fcoo 

= 3(a 2 - 5a + 6) 

= 3(a 2 - 3a - 2a + 6) 

= 3{a(a - 3)- 2(a- 3)} 

= 3(a - 3)(a - 2) 

= 2a 2 + 2a - 20 
= 2(a 2 + a - 10) 
ou ?nf*t 

= 4a 2 + 36a + 80 
= 4(a 2 + 9a + 20) 

= 4(a 2 + 5a + 4a + 20) 

= 4{a(a + 5) + 4(a + 5) } 

= 4(a + 5)(a+ 4) 

= 2.2(a + 5)(a +4) 

... = 3(a- 3)(a- 2) x2.2(a+ 5) (a+ 4)(a- + a- 10) 

= 12(a- 2)(a- 3)(a+ 4)(a+ 5)(a 2 + a- 10) 

Ans. 12(a- 2)(a- 3)(a+ 4)(a+ 5)(a 2 + a- 10) 

10. a 3 - 1, a 3 + 1, a 4 + a 2 + 1 
8 

a 3 - 1, a 3 + l,a 4 + a 2 + 1 
aift 

= a 3 - 1 
= (a) 3 - (l) 3 
= (a- l)(a 2 + a+ 1) 

= a 3 + 1 

= (a) 3 + (l) 3 

= (a + l)(a 2 - a+ 1) 

= a^ + a 2 + 1 
= (a 2 ) 2 + 2a 2 1+ (l) 2 - a 2 
= (a 2 + l) 2 - (a) 2 

= (a 2 + a+ l)(a 2 — a+ 1) . 

= (a - 1 )(a 2 + a + l)(a 2 - a + 1)(* + 

= (a 2 + l)(a 2 - 1) 


cfr'Sl'G «lf^ 


¥ =(a3) 2 - (1)2 
=a 6 - 1 

Ans. a^ - 1 

11. a 2 -b 2 -c 2 - 2bc, 
b 2 - c 2 - a 2 - 2ca, 
c 2 - a 2 - b 2 - 2ab 

s 

f a 2 - b 2 - c 2 - 2bc, 

E b 2 -c 2 - a 2 - 2ca, 

I c 2 - a 2 - b 2 - 2ab 

= a 2 - b 2 - c 2 - 2bc 
I = a 2 - (b 2 + c 2 + 2 be) 

| = (a) 2 - (b + c) 2 

= (a + b + c)(a - b - c) 
sastPr 

- b 2 - c 2 - a 2 - 2ca 
= b 2 - (c 2 + a 2 + 2ca) 

= (b) 2 - (c + a) 2 
= (b + c + a)(b - c - a) 

V5*I 3#t 

«c 2 - a 2 - b 2 - 2ab 
; = c 2 - (a 2 + b 2 + 2ab) 

= (c) 2 - (a + b) 2 
\ = (c + a + b) (c - a - b) 

I .*. = (a + b + c)(a - b- c) (b- c- a) (c- a- b) 

^ Ans. (a + b + c)(a - b- c) (b- c- a) (c- a- b) 

12. 2x 2 y^(2x 2 - xy - 6y 2 ) 

5x 2 y3(3 x 2 - lOxy + 8y 2 ) 

2x 2 y 2 (2x 2 - xy - 6y 2 ) 

5 x 2 y3(3x 2 - lOxy + 8y 2 ) 

^ ?nft 

= 2x 2 y2(2x 2 - xy - 6y 2 ) 






= *2x’ 2 y 2 {2x 2 - 4xy + 3xy - 6y 2 } 

= 2x 2 y 2 {2x(x- 2y)+ 3y(x - 2y)} 

= 2x 2 y 2 (x - 2y)(2x + 3y) 

- 5x 2 y 3 (3x 2 - 10xy + 8y 2 ) 

= 5x 2 y 3 (3x 2 - 6xy - 4xy + 8y 2 ) 

= 5x 2 y 3 {3x(x - 2y) - 4y(x - 2y)} 

= 5x 2 y 3 (x - 2y)(3x - 4y) 

... = 2x 2 y 2 x5y(x - 2y)(2x + 3y)(3x - 4y) 

= 10x 2 y 3 (x - 2y)(2x+ 3y)(3x- 4y) 

Ans. : 10x 2 y 3 (x - 2y) (2x + 3y)(3x- 4y) 

13. xy(x 2 - 4x+ 3) 
x 2 y(x 2 - 3x + 2) 
x 3 y(x 2 - 5x + 6) 

xy(x 2 - 4x + 3), 
x 2 y(x 2 - 3x + 2), 
x 3 y(x 2 - 5x + 6) 
y* siPt 

= xy(x 2 - 4x + 3) 

= xy(x 2 - x - 3x + 3) 

= xy{ x(x- 1)- 3(x - 1)} 

= xy(x - l)(x- 3) 

3tf*t 

= x 2 y(x 2 - 3x + 2) 

= x 2 y(x 2 - x - 2x + 2) 

= x 2 y{x(x - 1)- 2(x - 1)} 

= x 2 y(x - 1) (x - 2) 
vtfg ?nf*t 

= x 3 y(x 2 - 5x + 6) 

= x 3 y(x 2 - 3x - 2x + 6) 

= x 3 y(x(x - 3)- 2(x - 3)} 

= x 3 y (x - 3) (x - 2) 






= x 3 y(x - l)(x — 3)(x - 2) 
= x 3 y(x - l)(x- 2) (x - 3) 




Ans. x 3 y(x - l)(x- 2) (x - 3) 

14. a 3 - 3a 2 b + 3ab 2 - b 3 
a^ - a 3 b + ab 3 — b^ 
a 3 - a 2 b - ab 2 + b* 5 

r5- 3a 2 b + 3ab 2 - b 3 

a o b+ at> 0 ^ 

a 3 - a 2 b - ab 2 + b J 

_ _ 

= a 3 - 3a 2 b + 3ab 2 - b 3 
= (a - bp 

= (a - b)(a - b)(a - b) 

= - a 3 b + ab 3 - b^ 

= a 3 (a- b)> b 3 (a- b) 

= (a - b) (a 3 + b 3 ) 0 

= (a - b) (a + b) (a 2 - ab + b 2 ) 
vsi?i ?nPt 

= a 3 - a 2 b - ab 2 + b 3 
= a 2 (a - b) - b 2 (a - b) 

= (a - b)(a 2 - b 2 ) 

= (a - b) (a + b) (a - b) 


— va V a ^ - 

=Ia - b) (a - b) (a - b) (a + b) (a z • 
■(a - b)W+J> 3 ) 

Ans. (a - bp (a 3 + b 3 ) 


15. x 2 - x(a - c) - ac 
x 2 - x(a + c) + ac 
ax 3 - a 3 x 
s 

x 2 - x(a - c) - ac 
x 2 - x(a + c) + ac 
ax 3 - a 3 x 

= x 2 - x(a - c) - ac 
= x 2 - xa + xc - ac 
= x(x - a) + c(x - a) 
= (x - a)(x + c) 

= x 2 - x(a + c) + ac 
= x 2 - xa - xc + ac 
= x(x - a) - c(x - a) 


ab+ b 2 ) 


<5>o8 




= (x - a) (x - c) 

vj>TI 3lf*t 

= ax 3 - a 3 x 
= ax(x 2 - a 2 ) 

= ax (x + a) (x - a) 

f^B = (x - a) (x + c) (x - c)xax(x + a) 

= ax (x 2 - a 2 ) (x 2 - c 2 ) 

Ans. ax (x 2 - a 2 ) (x 2 - c 2 ) 

16. x 3 - 1, x 3 +1, x 4 + x 2 + 1 

S 

x 3 - 1, x 3 +1, x 4 + x 2 + 1 

w sift, 

X 3-l 

= x 3 - l 3 

= (x - 1) ( x 2 + x. 1 + l 2 ) 

= (x -1) (x 2 + x + 1) 

*sstft, 
x 3 +l 
= x 3 + l 3 

= (x + l)(x 2 -x. 1 + l 2 ) 

= (x + l) (x 2 - X + 1) 

OS Sift, 

X 4 + X 2 + 1 

= (x 2 ) 2 +2. x 2 1 + l 2 — x 2 
= (x 2 + l) 2 -(x) 2 
= (x 2 + 1 + x) (x 2 + 1 - x) 

= (x 2 + X + 1) (x 2 -x + 1) 

.\ fttfs *1. *n. ^ - (x - 1) (x 2 + X + 1) (x +1) (x 2 - X + 1) 

= (x3 - 1) (x 3 + 1) 

= x 6 - 1 
Ans. x^ - 1 

17. 2a 2 b + 4ab 2 , 4a 3 b - 16ab 3 vast, 5a 3 b 2 (a 2 + 4ab + 4b 2 ) ^ 

t 

2a 2 b + 4ab 2 , 4a 3 b - 16ab 3 ^ 5a 3 b 2 (a 2 + 4ab + 4b 2 ) 




1 

b's? sift 

= 2a 2 b + 4ab 2 
= 2ab(a + 2b) 

*S*tft 

- 4a 3 b - 16ab 3 
; = 4ab(a 2 - 4b 2 ) 

| = 4ab (a + 2b) (a - 2b) 
vj)?I Sift 






- 5a 3 b 2 (a 2 + 4ab + 4b 2 ) 

= 5aV{(a) 2 + 2.a.2b + (2b) 2 ) 
= 5aV (a + 2b) 2 


, (i) 2, 4 «5 >» 'i.'m. 0-20 

(ii) ab, ab ■W a 3 b 2 >aa ®i. *IT. «) - a 3 b 2 

(iii) <shj •Jlft’pn (a + 2b), (a + 2b) (a - 2b) (a + 2b) 2 4?! 
*T.?rt. I = (a + 2b) 2 (a - 2b) 

*1. *n. ^ - 20a 3 b 2 (a + 2b) 2 (a - 2b) Ans. 

18. x 2 + 3x + 2, x 2 - 1, x 2 + x - 2 m *r. ?rt. ^ i 

g 

VS Sift 




= x 2 + 3x + 2 
= x 2 + 2x + x + 2 
= (x + 2) (x + 1) 

*ssift 

- X 2 - 1 

= (X + 1) (x - 1) 
vtfBSlft 

- x 2 + x - 2 

= x 2 + 2x - x - 2 
= (x + 2) (x — 1 ) 

^5^, ftc 4 ?! «T. -57T. 1 * (X + 1) (X - 1) (x + 2) 
= (x 2 - 1) (x + 2) Ans. 






19 x 3-l, x^'+l, x* + x 2 +1 *1. *1. ‘H' 1 1 

^rsrt*rm s 

jiiPt 

-x3-l 
= (x)3 - (1)3 

= (x - 1) (x 2 + x + 1) 

*naif*t 

- x 3 + 1 

= (x)3 + (1)3 

= (x+ l)(x 2 -x+ 1) 
oti ?nf*i 

- x^ + x 2 + l 

= (x 2 ) 2 + 2.x 2 1 + (1) 2 -x 2 
= (x 2j l) 2 -(x) 2 
= (',/ + 1 + x) (x 2 + 1 - x) 

= (x 2 + x + 1) (x 2 - x + 1) 

<5p5<£re, facto*!. ?n. n 

= (x + 1) (x 2 - x + l)(x - l)(x 2 + X + 1) 

= (x 3 + 1) (x 3 - 1) 

= (X 3 ) 2 -(1) 2 

= x^ - 1 Ans. 

20. x 2 - x(a - c) - ac, x 2 - x(a + c) + ac, ax 3 - a 3 x 
s 

ysi?nPt 

= x 2 - x(a - c) - ac 
= x 2 - xa + cx - ca 
= x(x - a) + c(x - a) 

= (x - a) (x + c) 

= x 2 - x (a + c) + ac 






= x 2 - ax - cx + ac 
= x(x - a) - c(x - a) 

= (x - a) (x - c) 

\!>?i ?nf“t 
= ax 3 - a 3 x 
= ax (x 2 - a 2 ) 

= ax(x + a) (x - a) 

*1. *n. U - ax(x + a) (x - a) (x + c) (x - c) 

= ax(x 2 - a 2 ) (x 2 - c 2 ) Ans. 

21. x 3 - x 2 - 3x - 9, x 3 -2x 2 -2x-3^.^f*fa^» 
| , 5fsrt<rH s 

yq?np! 

J - x 3 - x 2 - 3x - 9 

/(x) = X 3 - x 2 - 3x - 9 
<4*R, 

x = 3 <p nt» 

/( 3) = (3)3 - (3) 2 - 3 x 3 - 9 

= 27-9-9-9 
= 27-27 

... ( X _ 3) siPiffia C f(x) 7 n«n?M ' 

ysi 3tf*I «■ x3 - x 2 - 3x - 9 
= x 3 - 3x 2 + 2x 2 - 6x + 3x - 9 
= x 2 (x — 3) + 2x(x - 3) + 3(x — x) 

= (x - 3) (x 2 + 2x + 3) 

= x 3 - 2x 2 - 2x — 3 


JfcOtr 




/(x) = x^ - 2x2 - 2x - 3 
v£T<R, 

x = 3 <j^ilc*1 9 fT^ , 

/( 3) =(3)3-2. (3) 2 -2x3-3 
= 27-18-6-3 
= 27 - 27 = 0 

( x - 3) arftfcs /(x) $<?rtro* i 

*Tl ^tf*t - x^ - 2x2 _ 2x - 3 
= x^ - 3x2 + x2 - 3x + x - 3 
= x 2 (x - 3) + x(x - 3) + l(x - 3) 

= (x - 3) (x 2 + x + 1) 

/. *!. -*Tt. = (x - 3) (x 2 + 2x + 3) (x 2 + x + 1) Ans. 

22. 4x 2 + 8x - 12, 9x 2 - 9x - 54, 6x 4 - 30x 2 + 24 
% 

yq <#r 

- 4x 2 + 8x - 12 
= 4(x 2 + 2x - 3) 

= 4(x 2 + 3x - x - 3) 

= 4(x + 3) (x - 1) 

^ 3ff*t 

= 9x 2 - 9x - 54 
= 9(x 2 - x - 6) 

= 9(x 2 - 3x +2x - 6) 

= 9{x(x - 3) + 2(x - 3)} 

= 9(x - 3) (x + 2) 
oti ?nf*t 

= 6x 4 - 30x 2 + 24 
= 6(x 4 - 5x 2 + 4) 

= 6(x 4 - 4x 2 - x 2 + 4 


«?rT^ dTsrG 




= 6(x 2 (x 2 - 4) - l(x 2 -4)) 

= 6(x 2 - 4) ( x 2_ i) 

= 6(x + 2) (x - 2) (x + 1) (x - 1) 

4, 9 « 6 43 5i.3n. *(=2x3x2x3 = 36 

/. ftrfu »l. ’ll. I = 36 (x + 1)( x- 1) (x + 2) (x - 2) (x + 3) (x - 3) 

= 36(x 2 - 1 ) ( X 2 _ 4) ( X 2 - 9) Ans. 

23. x(4-x 2 ), x 4 + 6x 3 + 8x 2 , x 2 + 2x-8 

J 

?nf% 

= x (4 - X 2 ) 

= x (2 + x) (2 - x) 

= - x (x + 2) (x - 2) 
gaslift 

= x 4 + 6x 3 + 8x 2 
= x2 ( x 2 + 6x + 8) 

= x 2 ( x 2 + 4x + 2x + 8) 

= x 2 (x + 4) (x + 2) 

\s?i ?nf*t 

= x 2 + 2x - 8 
= x 2 + 4x - 2x - 8 
= x(x + 4) - 2(x + 4) 

= (x + 4) (x - 2) 

*T. t = ■~x 2 (x + 2) (x - 2) (x + 4) = x 2 (x + 2) (2-x) (x 
+ 4) Ans. 


Ratio and Proportion 


7n«TT?H ^TWt^Tt : 


mro «nwn to 'si ft3 ' 5 T fr ® 1 : 

8 l*,« t + 8 x *’ * (<f * * x 

Hj) « ^o 8 bffo - * * It 


^yttOTI ^IWBI : 


0>) 

(*) 

(vs) 

( 8 ) 

(*) 


a I b = c 8 dm. b « a = d 8 cl (invertendo) ] 

a s b = c * dTOl. a * c = b 8 d. [ ^ITOW (altemendo) ] 

a? b = cSd^,^ = C -J ilCTra7 ’ (C0mP ° nendO) 1 
„ b .cidTO, ! r«T 1 i (divinend0) 1 


a § b = c 8 d^ 


a + b c + d 


’ a - b c - d 

[ am*- (componendo-divinendo) 1 


^ a + c + e + g 

te) a --?- = | = fe^!?i,'otw?iac'S)<<‘Is b + d + f + h 

*>* ■ *•’ *” ,c ■ ’■ b ' > ' *<« 


RPi^l 

^ : 

x = b + c - a 0) 

y = c + a - b (ii) 

z = a + b - c (»*) 






(i) + (ii) + (iii) ^R <7T f*t TO3 *fT$, 

x+y+z=b+c-a+c+a-b+a+b-c=a+b+c 


(i) *R - (ii) *R 
x — y = b + c- a 


c - a + b = 2(b - a) 


(ii) *R- (iii) ^R 

x-z = c + a- b-a-b + c 

= 2(c - b) 


(iii) *R- (i) *R 

z-x =a+b-c-b-c+a 
= 2(a - c) 

L.H.S = x 3 + y 3 + z 3 - 3xyz 
= (x + y + z) (x 2 + y 2 + z 2 - xy - yz - zx) 

= \ (x + y+ z) (2x 2 + 2y 2 + 2z 2 - 2xy - 2yz - 2zx) 

= \ (x + y + z) {(x - y) 2 + (y - z) 2 + (z - x) 2 ) 

= ^ (a + b + c) {4(b - c) 2 + 4(c - b) 2 + 4(a - c) 2 }*TM 
= j . 4 (a + b + c) {(b - a) 2 + (c - b) 2 + (a - c) 2 ) 

= j • 2. 4 (a + b + c) (a 2 + b 2 + c 2 - ab - be - ca) 


= 4(a 3 + b 3 + c 3 - 3abc) 
L.H.S = R.H.S (Proved) 


1. 


= p iw gpsnct p 2 _ Ip + 1 = 0 

VT+i-VT^ x 


V l+x+V l-x _ 

V l+x-V l-x p 
V 1 +x+^ 1 ~ x p 

nTT^WT^x = 1 

v i+x+vt^xW l+x-v i-x _ p+i 
* (V l+x+V l-x-V l+x+V l-x) p _l 




2V 1+x _ p+1 
2^x”P-i 


[WleM Wt] 






*T, 


V 1+x _ p+1 

V 1 — X P - ^ 


2 . 


^T, 


1+x (p+1) 2 

1 ““ X “(P-1) 2 


^Ml<q c<Jl*eH RujI«M 


(^5TJ v j , ^c4 ,] 


1+x+l-x (p+i) 2 +(p-l) 2 

l+x-l+x- (p+1) 2_(( p _i)2) 

2 p 2 +2p+l+p 2 -2p+l 

* 2 x p2 + 2p+ 1 -p 2 +2p- 1 


^T, 


1 _ 2p 2 +2 

x “ 4p 


*T. 


1 _ 2(p 2 +l) 
x 4p 


^1, 


i p 2 +i 

x ” 2p 


^T, x(p 2 +l) = 2p 


^t, p 2 + 1 = r x ^ 

p 2 - ^ + 1=0 (sraifl®) 

{^-^ = *1*1 SHIM c = a a + b + c + d = 0 

b + c d + a ^ 


g 

(W?n 

a + b _ c + d 
b + c ~ d + a 

(a + b) (d + a) = (b + c) (c +d) 

. ad 4- a 2 + bd + ab = be + bd + c 2 + cd 

^T, ad + a 2 + bd + ab - be - bd - c 2 - cd = 0 

^T, ad + a 2 + ab - be - c 2 - cd = 0 
, a 2 — c 2 + ad - cd + ab - be = 0 
^t, (a + c) (a - c) + d(a -c ) + b(a -c) =0 
, (a —c) (a + c + d + b) = 0 

, (a — c) (a + b + c + d) = 0 


<3<TT^ (pgfc 




/. a -c = 0 a + b + c+d = 0 

a = c WTT a + b + c + d =0. (srarf«te) 

3. (a 2 + b 2 + c 2 ) (b 2 + c 2 + d 2 ) = (ab + 

be + cd) 2 
**rr«rR s 
ctfe?n ^tc^, 
a _ b _ c 
b “ c “ d 


b “ c “ d =K 
c = dk 

b = ck = dk.k = dk 2 
a = bk = dk 2 .k = dk 3 

= (a 2 + b 2 + c 2) (b 2 + c 2 + d 2) 

= {(dk 3 ) 2 + (dk 2 ) 2 + (dk) 2 } {(dk 2 ) 2 + (dk) 2 + d 2 } 
= (d 2 k6 + d 2 k 4 + d 2 k 2 ) (d 2 k 4 + d 2 k 2 + d 2 ) 

={d 2 k 2 (k 4 + k 2 + 1)} {d 2 (k 4 + k 2 + 1)} 

= {d 2 k(k 4 + k 2 + l)} 2 
W 9 !? = (ab + be + cd) 2 
= (dk 3 . dk 2 + dk 2 . dk + dk. d) 2 
= (d 2 k 5 + d 2 k 3 + d 2 k) 2 
= {d 2 k(k 4 + k 2 + l)} 2 


4. 


(jrsnf^s) 

a 3 + b 3 

i^b + c = a(a + b) ***, OT, 


g 




a 3 + b 3 

r=^b + c = a < a + b > 


a, b, c | 


w ( a + b) (a 2 - ab + b 2 ) 

* (a + b) (a - b + c) = a 

a 2 - ab + b 2 = a(a - b + c) [{ a + b * 0] 




^8 


5. 


^T, a 2 - ab + b 2 = a 2 -ab + ca 
^T, a 2 -ab + b 2 - a 2 + ab = ca 
, b 2 = ac 


<Tt, b.b = ac 


^b = c 

a, b, c stfspp *nnyir® (sprites) 

bz -cy cx - az ay -bx _ x y z 

a b c * * a b c 


^TO S 

*jfa, 


bz -cy cx - az 

ay -bx 


a " b 

- c - k 


bz -cy 
— jj— ^ = k 

^t, bz - cy = ak ... 


cx - az 
^ — = k 

, cx - az = bk 

.... (io 

ay - bx 

>*PR = k 

^t, ay - bx = ck 

.... (ni) 


(i) *TX a (ii) b Wt *ft , 

abz - acy = a 2 k (i) 

bcx - abz = b 2 k (ii) 

(CTN bcx - acy = a 2 k + b 2 k (iv) 

^Mld, 

acy - bcx = c 2 k (iii) c WT 

(CTTO ^3) 0 = a 2 k + b 2 k + c 2 k 
^TT, k(a 2 + b 2 + c 2 ) = 0 

x ”<CT , a 2 + b 2 + c 2 * 0 
.*. k = 0 


bz - cy 
a 


=k = 0 


Tf, bz - cy = 0 
Tf , bz = cy 
• * 

‘ * b c 


<3*114*1 RftiiPT C^3r5 


h)><t 




cx - az 


=k = 0 


^T, cx - az = 0 
^T, cx = az 
X _ z 
a “ c 


a = b = C 


a 


®- xa Vy b + zc ~ ya + zb + xe ~ 
OTtfR CT TO = 

JflTKTR 2 

<f§, 


£T+ Xb + yc x + y + 2 ^O^T, 


i + b + c 


; = k 


xa + yb + zc ya + zb + xc " za + xb + yc : 

x = k(xa + yb + cz) (i) 

y = k(ya + zb + xc) (ii) 

z = k(za + xb + yc) (iii) 

(i). (ii) « (iii)^<?rm^Ginft, 

x + y + z= k(xa + yb + zc + ya + zb + xc + za + xb + yc) 
x + y + z = k(x(a + b + c) + y(a + b + c) + z(a + b + c) 

x + y +z = k(a + b + c) (x + y + z) 

1 


a + b + c 

«R*fTTOI TO - 7 r 

(a + b + c) 

(orrot^ri) 


7. 


v - 5 V 1 + x + yfi - X 

5 **• j== J= __«*1PtWBT 


+ X 


-vrri 


*wr«fR : 


i 


x .3 

X ~ 5 


x = } I TO ] 


<33T<P*T 




'■M 


yTT£ = I ^ ] 


^T, 


3T, 


1 +x 

1 -X 


= 4 


1 -x 


= V4 


„ VT+ x 
^r.— = ± 2 


^T, 


VT^x 

Vi + x + V i - x _ . . _ , * 

VTTi-VT^ "2-1 


2 + 1 


- 2+1 


^ Vl + X + Vl - x 
V 1 + x - Vl - x 

W + X + V 1 - X 

V 1 + x - Vl - x 


3 _ - 1 
“ 1 ^’-3 


= 3 ^T, T 


'STR 3 ^T, j Ans. 


Ans. : 3*mt, j 


[ OTSR-fttilieM 4^ i 


o a 2 + b 2 
b 2 + c 2 
^Rt«TR : 


(a + b) 2 
(b + c) 2 


C4, a, b, c Ryf y ff^ l 


a 2 + b 2 _ (a + b) 2 
b 2 + c 2 (b + c) 2 
^ (a + b) 2 _ a 2 + b 2 
(b + c) 2 b 2 + c 2 
(a + b ) 2 _ (b + c) 2 
* a 2 + b 2 b 2 + c 2 

<n ( a + b) 2 - (a 2 + b 2 ) (b + c) 2 - (b 2 + c 2 ) 

a 2 + b 2 = “Sir^T — i ftan,R i 

~ 2ab 2 be 

a 2 + b 2 b 2 + c 2 


<3^1 0^3r5 *tf^5 




4t 

= 


3T, 


2ab a 2 + b 2 


2bc b 2 +c 2 
a 2 + b 2 


b 2 


+ c z 


a - c 

c 

( a + o-j - vw ^ ^ ) 

b 2 + c 2 

a-c 

a 2 + b 2 - b 2 - c 2 

c 

b 2 + c 2 

a-c 

a 2 -c 2 

c 

a-c 

b 2 + c 2 
(a + c)(a - c) 




l a + c 
| * c b 2 + c 2 

4f, b 2 + c 2 = ac + c 2 
4T, b 2 = ac 
a _ b 
b ~ c 

a, b, c 3^ (5TOTf«te) 

9. x = |*ct, + 

5 VTTx- Vi -x 

IfcRR : 


Vl+X-Vl”X 

1 + x + 1 - x + 2 

:VT-x 2 " 

RTW VT 

(V 1 + x )2 - (V 1 - x )2 

_ 2 + 2 V 1 - x 2 

1 + X - 1 + X 

_ Vl -X *ft 3 ^ 

2 + 2 V 1 - X 2 " 

2(1 + Vl 

- X 2 ) 1 + V 1 - X 2 

2 x 

2 x 

X 

•*VTT 

■Wb -1 1 

11 

_ rj- |un 

II 

4 

5 

”4 "4 

5 5 


+ x + 


'G^T^T 




8 5 _ 

- 5 x 4 - 2 


Ans. : 2 


4 _ b + x+\b 2 -x 2 b , . . 

10. - ■- r-?CT f 

b + x - V b 2 - x 2 


b + x + Vb 2 -x 2 + b + x- Vb 2 - x 2 

b + x + Vb 2 -x 2 - b - x + V b 2 - x 2 

^ 2b + 2x _ b + x 

* 2V (b 2 - x 2 ) ” b_X 

b + x _ b + x 

* V (b 2 - x 2 ) = b_x 

b + x V b 2 - x 2 
^’b + x" b-x 


b 4- x 
b-x 


[ i<3C<J I'er-i ^TO ] 


■^T, b - x = V b 2 - x 2 

(b - x) 2 = (V b 2 - x 2 ) 2 [&5S TO to] 

^T, b 2 - 2bx + x 2 = b 2 - x 2 
^t, x 2 + x 2 = b 2 - b 2 + 2bx 
*t, 2x 2 = 2bx 
^t, 2x 2 - 2bx = 0 
^T, 2x(x - b) = 0 

^ 2x = 0 /. x = 0 [x = 0, TO] 

^T, x - b = 0 x = b 
x = b 

Ans : x = b 


OrSft yftFS 




« , V n 1 + 1 + \ ni — 1 

**• x = 7~ W,WMP«, x^ - 3mx 2 + 3x - m = 

VnT+T - v m - 1 

0. 

TOt«TR : 




X + 1 

x- r 


>/m 4 - 1 + yfm~- 


3 

1 + V m + 1 - V m - 1 


3, 3, 3 , 3 

v m + 1 + V m - 1 - V m + 1 + Vm - 

[ fWR TO ] 


*T, 


X + 1 
X- 1 


2 >/ m + 1 



Tit r * + 1 x 3 \Tm+ 1 3 . 

’ l x-P “(“ ) [^JTTOs^RTO] 

^ x 3 + 3x 2 + 3x + 1 _ m + 1 
’ x 3 - 3x 2 + 3x - 1 “ m - 1 

TOra c*tt5r froreR to, 

^ x 3 + 3x 2 + 3x + 1 + X 3 - 3x 2 + 3x - 1 

* x 3 + 3x 2 + 3x + 1 - x 3 + 3x 2 - 3x + 1 

_ m + 1 + m - 1 

I ^ ~ “m+l-m+l 

2x J + 6x 2 m 

, X 3 + 3x m 

I 3x2 + , " 1 

^T, x 3 + 3x = 3mx 2 + m TO) 

gg x 3 - 3mx 2 + 3x - m = 0 (SPTTf^) 

12 — x y z 

^2a-b-c~2b-c-a~ 2c - a - b^’ CT, x + y + z = 

I ^ = 1 Z , 

| 2a - b - c 2b-c-a~2c-a-b ~ k 






, x = k(2a - b - c) 
y = k(2b - c - a) 
z = k(2c - a - b) 

CW*. , x + y + z = k(2a-b-c + 2b-c-a + 2c-a-b) 
<H, x + y + z = k(0) 
x + y + z = 0 (OTf*te) 


13. \f(a + b,x + y) = \f(b + c,y + z) = \f(c + a,z + x) OT N 

cu, «jc«j-»f6 'sf^tra, ^ 

^rsn*rm : 


a+Jb _ b-t-c c + a 
x+y”y+z~z+x 


, a + b = k(x + y) 
b + c = k(y + z) 
c + a = k(z + x) 


(TIT 5 1 2(a + b + c) = 2k(x + y + z) 

a + b + c 2k 
x + y + z ~ 2 “ k 

a + b b+c c + a . a+b+c 

x+y“y+z“z+x “ k “x+y+z 

- * + j* # + ^ (gRlPte) 




14. 


3x - y - z 3y 

C3, vsr^Hiva 

?ntt«rR : 


x + y + z 

j — ==- 

- z - x 3z 
- 1. 


— — ^R° x + y + z * 0 fifSTt 6 ! 


* = y = ? = k «f* 

3x - y - z 3y - z - x 3z - x - y ' 

.*. x = k(3x - y - z) 
y = k(3y - z - x) 
z = k(3z - x - y) 

C^n^t , x + y + z = k(x + y + z) 

k = ^-^|=l c« x + y + z^O.) 

C*JC^ k = 1 3c^]<pfb<q © k *?H I ^3?*^ dc^>J4>fl> ^*TP® = 

l (srmf^) i 


<3?TR 5 l sffc|\$ 




15 . ^ iLm-i 2 - 


•*z. 


a - b “ c * 0 331, (3WQ C*I, (a + b +c) 

(x + y + z) = ax + by + cz. 


^rsn*rH: 

SPi^ ^5, 

qft, 

_J^ = 3 ^zx = z2-x Z = k Wk5t0] 

x2 _ V7. 


^T, x 2 - yz = ak 

.*. x 3 - xyz = axk (i) 

^T, y 2 - zx = bk 

/. y 3 - xyz = byk (ii) 

-w.^a-k 

Rf, z 2 - xy = ck 

.*. z 3 - xyz = czk (iii) 


(i), (ii) « (iii) ^ OTW TO* <TT$- 

x 3 - xyz + y 3 - xyz + z 3 - xyz = axk + byk + czk 
^T, x 3 + y 3 rz 3 - 3xyz = k (ax + by + cz) 

^T, (x + y + z) (x 2 + y 2 + z 2 - xy - yz - zx) = k (ax + by + cz) 

^T, (x + y + z) {(x 2 - yz) + (y 2 - zx) + (z 2 - xy)} = k (ax + by + 

cz) 

^Tt, (x + y + z) (ak + bk + ck) = k (ax + by + cz) 

Rf, (x + y + z) k (a + b + c) = k (ax + by + cz) 

(a + b + c) (x + y + z) = (ax + by + cz) (Showed) 

16. (a + b + c) (ab + be + ca) = abc C*WQ C*J, (a + b + 

c) 3 = a 3 + b 3 + c 3 . 

SJW 'SC®, 

(a + b + c) (ab + be + ca) = abc 
^T, (a + b + c) (ab + be + ca) - abc = 0 


<3<TT^T 


^T, a 2 b + abc + ca 2 + ab 2 + b 2 c + abc + abc + be 2 + c 2 a - abc = 0 
^T, a 2 b + ab 2 + abc + b 2 c + ca 2 + abc + c 2 a + be 2 = 0 
^T, ab (a + b) + be (a + b) + ca (a + b) + c 2 (a + b) = 0 
^T, (a + b) (ab + be + ca + c 2 ) = 0 
41, (a + b) (ab + ca + be + c 2 ) = 0 
4t, (a + b) {a (b + c) + c (b + c)} =0 
4T, (a + b) (b + c) (a + c) = 0 
= (a + b + c) 3 
= {a + (b + c)} 3 

= a 3 + (b + c) 3 + 3.a (b + c) (a + b + c) 

= a 3 + b 3 + c 3 + 3bc (b + c) + 3a (b + c) (a + b + c) 

= a 3 + b 3 + c 3 + 3(b +c) {be + a (a + b + c)) 

= a 3 + b 3 + c 3 + 3(b + c) (be + a 2 + ab + ac) 

= a 3 + b 3 + c 3 + a(b + c) (a 2 + ab + ac + be) 

= a 3 + b 3 + c 3 + 3(b + c) {a (a + b) + c (a + b)} 

= a 3 + b 3 + c 3 + 3(b + c) (a + b) (a + c) 

= a 3 + b 3 + c 3 + 3(a + b) (b + c) (c + a) 

= a 3 r b 3 + c 3 + 3 x 0 [.*. (a + b) (b + c) (c + a) = 0] 

= a 3 + b 3 + c 3 

jjpdK I 




: 

b. (x + 2) (2x + 3) >0 x-« C4 

SRT W4S 4^ I 

: 

(x + 2) (2x + 3) > 0 

x+2> 0^4, 2x+3<0 ^C4 I 
-3 

x > -2 4ft*. x <~ 2 ~ ^ 

(x + 2) (2x + 3) = 0 

3 

,\ 4T44H, - 2 < x < ~2 

a -4ft (ft^[ C? P[ a 2 + 1 < 2a + 4 ] 

a 2 + 1 < 2a + 4 
=> a 2 — 2a — 3 < 0 
=>a 2 -3a + a- 3<0 
=> a(a - 3) + l(a - 3) < 0 
=» (a - 3) (a + 1) < 0 

a-3 < 0 a+l>0 ^Jft I ^54K, a<3 4ft*. a>-l 

- 1 < a < 3 
^34 8 - 1 < a < 3' 

vs. x -^£J4 CW{ <7FF{ 'SH) x 2 — 7x + 12 > O 3X4 ? [ 

[b o-\6W 

: 

x 2 - 7x + 12 > 0 
=» x 2 - 3x - 4x + 12 > 0 
=> x(x - 3) - 4(x - 3) > 0 
=> (x - 3) (x - 4) > 0 

x 4ft 4T4 x < 4 4ftK x > 3 x 2 - 7x + 12 > 0 I 




1. ^-sirra ft»pm 3 ctw ^tc*t 8 ^ i 

?rct*rm : 

^C*i <Pp) , 

x-ifJ^t ^TCJtTt I 

2p^m, 

2x + 3 >8^^ l 4*R, 2x + 3 > 8 
_ 5 

-m <3 2x >5,^1, x >2 *51; 

^5?IR, x>|^n.2x + 3>8^?n 

2. <ij^fl> 0^ CJfCTl *tfa fif% CTZ^TO 250 I 10 

$^r® <3Rlfo ®rt*tz^ "®t ^prsreis wjw sffw 

^i 
*rm«rR : 

250 ftUnj ot® *ttfi 1 c^^S; 

10 fowlers OT5 C^#?J ^TT^ ^l*CT OIZ$$ = 40 WC4®- t 
C*1C<P^5 (*lf3) 

10 foc» ll fifc fa C3Z5 gpf® t CW t > 40 
sr®4<J, fsftfa 'WTWt S t > 40 wcw | 

3. ^t*TR S | x + 3 | < 7. 

*rat«rm : 

I x + 3 | <7 
=»±(x + 3)<7 
=* (x + 3 ) < 7 { V ftw) 
x < 4 

*mz, -{x + 3)<7 { '-ftza) 

=* (x + 3 ) > -7 
.*. x > -10 

Prcfa *mn, - io<x<4 

(7T& S = { x G N : - 10 < x < 4 } 

4. *rm«TR ^ : | 3x + 2 | < 7. 

?TWH : 

| 3x + 2 | < 7 

=>-7<3x + 2<7 [| x |.<a=»-a<x<a] 




<3<JW 

‘^*-7-2 < 3x + 2-2 <"7 -2 

=> - 9 < 3x < 5 
9 5 

=>-3 <x< 3 

- 3 < x < | 

7RT*TR - 3 < x < | 

4^ W*TH (7fl> S={ x :-3 <x<3 ) 


/ x 4 - 1 2 

5. \ 1+( ^" } 


^ttTTH : 


V 

•V 

-V 


x 4 - 1 2 

i+( W-r 


2x2 


1 + 


(x 4 )2-2x 4 + (1) 2 


4x 4 


1 +- 


x 8 - 2x 4 + 1 


4x 4 


= *>] 4x4 + 


;8 - 2x 4 + 1 


4x 4 


_ I x« + 2x 4 + 1 ^ / , x 4 + 1 ,2 _ xi+i 

= y-~^~ V 2x2 ) 2x2 


x 4 1 
'2x2 + 2x2 
X 2 1 

Ans T + ^ 


_*i J_ 

- 2 + 2x 2 


6 . 2 + ^ + 




2 + ^ + 2 + V2 + V2 1 -2 


lx(2-x[2) l x(yf2 + 2) 

= 2 + \ f2 + (2 + Nf2)(2-V2) + (V2-2)(V2 + 2j 

.- 2-V2 V2 + 2 

= 2 + V 2 + ’ 4 _"2" + 2-4 

rz 2-yf2 yfl + 2 
= ? + v 2 + — o + o 


'Gdl4 41 ! ctJ-SlU 




„ R 2 i|2 |2 2 . R 2^2 

= 2 + V2 + 2“ ~ 2 ~ ~ ~ 2 ~ ~ 2 =2 + \2-— j— 

= 2 + ^2-V2 =2 

Kns. 2 


r. 4 X - 4 X_1 = 24 (2x) x -JS TO W? 
rsn«fm : 

4 X - 4 X - 1 = 24 


^T, 4x__ = 24 
^t,4 x ( l-j) = 24 
^,4 X (^) = 24 
^T, 4 X |= 24 


^t, 4 X = 


24 x 4 
3 


^t, 4 X = 32 
^T, (2 2 ) x = (2)5 
^T, (2 ) 2x = (2)5 
^T, 2x = 5 
5 

’• x = 2 

(2x) x = (5)~ = V (5)5 = V(5 2 ) 2 .5 


= (5) 2 V5 = 25^5 
^ns. 25V5 

!. x 2 + b 2 = (a - x) 2 ^5T, x-43 TO W? C*I*R a * 0)? 
rm«fm : 


x 2 + b 2 = (a - x) 2 

x 2 + b 2 = a 2 - 2ax + x 2 
^T, x 2 + 2ax - x 2 = a 2 - b 2 


^T, 2ax = a 2 - b 2 

a 2 - b 2 A 
x = — ^ — Ans. 

to x = - 


2a 


'GfJT^T C^t; 


9. 5- Vy 2 - 25 

?ttor : 

(5-V(y 2 -25)2 

= (5) 2 + (Vy 2 - 25) 2 - 2.5 Vy 2 - 25 
= 25 + y 2 - 25 - l(Wy 2 -25 
= y 2 - l oVy 2 - 25 
Ans. : y 2 - l()Vy 2 - 25 

10. a 2 + b 2 + c 2 = 1 ^3, cWR CT, - ^ ^ ab + be + ca ^ a 2 + 

b 2 + c 2 . 

: 

^ ! V c 1T<5pP 
(a + b + c) 2 > 0 

^t, a 2 + b 2 + c 2 +2(ab + be + ca) > 0 

^T, 1 + 2(ab + be + ca) > 0 

^T, 2(ab + be + ca) > - 1 [ WWW TO3J ] 

^T, ab + be + ca > -^ < ab + be + ca 

W, a 2 + b 2 + c 2 = 1 ^QTO 
a 2 + b 2 + c 2 > - j 

j < ab + be + ca < a 2 + b 2 + c 2 (STOTf«te) 

^ j 3 x 

11. X + - = 3 , N&C4 TO ^5 ? 

x (x - l) Z 

pt«rlH: x+^=3 



x 2 + 1 = 3x (i) 

x 2 - 2x + 1 = x 

^1, x - l) 2 = x U) 

3 x 

x ifl U) m <£Rj to nrt, 

(x - w 
3x 3x 

(x- l) 2 " x 
Ans. : 3 




12. ^ ^ • 1 — — 
1 

TOtTO : 


r~ “ 1 *~ 1 - a + a - 1 " 1 

1 + l-a 1 - a (1 - a) 

= 1 - 1 + a = a 

Ans. a 

13. «s»rm* ftww ^ i 
(¥) x 4 + 4 
«) x 4 - 4 
(*t) 6x 2 - Sx - 6 
(*) x 4 + 2x 2 + 9 
: 

W x 4 + 4 

= (x 2 ) 2 + 2 . x 2 . 2 + (2) 2 - 4x 2 
= (x 2 + 2) 2 - (2x) 2 
= (x 2 + 2 + 2x)(x 2 + 2 - 2x) 

= (x 2 + 2x + 2) (x 2 - 2x + 2) 

Ans. : (x 2 + 2x + 2) (x 2 - 2x + 2) 

W x 4 - 4 
= (x 2 ) 2 - (2) 2 
= (x 2 + 2)(x 2 - 2) 

= (x 2 + 2) {x 2 - (V2)2( 

= (x 2 + 2) (x + \f2) (x - <2) 

Ans. : (x 2 + 2) (x + V2) (x - yfi) 

(*0 6x 2 - 5x - 6 
= 6x 2 - 9x + 4x - 6 
= 3x(2x - 3) + 2(2x - 3) 

= (2x - 3)(3x + 2) Ans. 

(9) x 4 + 2x 2 + 9 
= (x 2 ) 2 + 2 . x 2 . 3 + (3) 2 - 4x 2 
= (x 2 + 3) 2 - (2x) 2 
= (x 2 + 3 + 2x)(x 2 + 3 - 2x) 

= (x 2 + 2x + 3)(x 2 - 2x + 3) 

Ans. : (x 2 + 2x + 3)(x 2 - 2x + 3) 




14. y = x + x 4 + x 3 - 4x 2 + x + 1 = 0 C* 

TO x 2 (y 2 + y - 6) = 0. 

TTSTTO : 

c<jc^ x 4 + x 3 - 4x 2 + x+ 1 = OC^ C*Wt TO x 2 (y 2 + y - 6) = 0 

^l°v x 4 + x 3 - 4x 2 + x + 1 = x 2 (y 2 + y - 6) STO 4<3C^ ^ I 

x 4 + x 3 -4x 2 + x + 1 =0 fit I 

-4 (x 4 + x 3 - 4x 2 + x+ 1) = 0 x -4 

x 2 x 2 

[ V 1**K4 — 2 TOT <PC5J J 

^T, -4 (x 4 + x 3 - 4x 2 + x + 1) = 0 

x 2 

- 2 , 1 1 n 
^T, x 2 + x- 4+ - + -^- = 0 
x x z 

"41, x 2 + 2 + — x + X+ - — 6 = 0 
x 2 x 

(x+i) 2 + (x + i)-6 = 0 

^T, y 2 + y - 6 = 0 

-K; (x 4 + x 3 - 4x 2 + x + 1) = (y 2 + y - 6) , 

x 4 + x 3 - 4x 2 + x + 1 = x 2 (y 2 + y - 6) (SPTff^te) 

1 15. A CW B C C*N A ifR* B 

crow* i ‘*tf?Tsn c r fi^?i i 

prtTO : 

B CW = x° 

A C*M = 2x° 



I 


<WC«W-x° + 2x° = 3x° 

= 180° 

’tftynca, x° + 2x° + 3x° = 180° 
*T, 6x° = 180° 



B CTM 30°, A C#l (30° X 2) 60° TO* C^(3x 30°) ^T 90° 

Ans : 60°, 30°, 90° 






16. A, B 431 C vfiS TOlT 179 4V3VK3 Wl TO OT A, B 43 
f^^cf io 15r^t c*f*r *rra <*r* c, A 43 ftfl* 5 fcro ^ 
m\ 

441414 : 

^(4 «pfd , 

B *ira - x Ui4i 

'ST5J4 A 414 - (2x + 10) 55141 I 
i94l c 414 = 2(2x + 10) - 5 
= 4x + 20 - 5 
= (4x + 15) 1>I4I I 
2x + 10 + x + 4x + 15 = 179 
41, 7x = 179 - 10 - 15 
41, 7x = 154 



B 414 - 22 St4t, A 414 = (2 X 22 + 10) = 44 + 10 = 54 Swi I 
C 414 = (4 X 22 + 15) = 88 + 15 = 103 frm I 
Ans. A-54 5141, B-22 5141, C-103 5141 I 

17. n 4*414 4*4114 C41444 S. 4ft 3X414 4*4H4 4tW 20 C4T4 441 44 
441 4T5S44 41*44 4ft ft*4 14 441 44 441 44X414 4TC44 Sfl®^ 
414T1 C4*4 20 ft*4ft 441 54, 4T4 41*44 14144*4 4ftX*tT4 43 

: 

CTftVI - S 

3TCFP 'W# 20 CTtt n TO 

Olft <?Jt*t Wt ^ = 20n 

- S + 20n 
^ - 

= (S + 20n)5 
= 5S + lOOn 

8ffe TI^UT 20 ftoiw n WJ* ^5 ftniH - 20n 

ffomt ^ ^rm %®t?i - 

= 5S + lOOn - 20n 

= 5S + 80n 
Ans :55 + 80n 


o?n^ (frsn& 




srra c«rre b<? Wra ^ to?i wRHt *rar«d 

*T3 V WT3 ^ TO? I X$-43 w ? 

: 

'STCH^, 

A <BtHWI?I ^ AB OTT®! I 

AC = ^ 43 Wfr , 

TOBr$, AB = 15 ft. 

BC=8fi. 

ABC Qi^c'er 

AC 2 = AB 2 + BC 2 
= (15) 2 + 8 2 



= 225 + 64 = 289 = 17 2 
.-. AC = 17 Wra 
.-. *fcfafrTt-i7 Wra 
: 17 

?rc*r?i io Wtu C3fH\ 

qUlVftWdB l C*ra^T 600 3*ffaljt3 ^X3, 43 fMff ^ I 

ymmusA <^j = x ftftz 

43*. '»IUIW*WW 2p5f = y 

b'S! ^i^to, 2y — x = io (i) 

*3 *iv#fjto, xy = 600 (ii) 

(i) (TO? 3T$, 2y = 10 + x 

„ 10 + x 

^T,y = — y- 

Tjfjfaacf (ii) 4 y 43 3T3 31$, 

^§^=600 

41.^^ =600 
4t, lOx + x 2 = 1200 
41, x 2 + lOx — 1200 = 0 
41, x 2 + 40x — 30x — 1200 = 0 
41, x(x + 40) — 30(x + 40) = 0 
41, (x + 40) (x — 30) = 0 


aa, x + 4d = 0 ^tai, x — 30 = 0 
at, x = — 40 at, x = 30 

atta at; WT$ x = — 40 sWWtaj aa I 

/. x = 30 

^T<s, = 30 fa&ta I ($9a) 

*o. ^ q«yfa fir& virvf^ wuaa flW* at* 1 ^ ^a 

^ 3 . atartfta atta 18 cat* t a^ata **ta ftfaaa ara ^tairffc 

fa4a a*a i 

TfSTtifR : w - x 

<£R% 7?fT%I ^J 5 - y 

atanfc - lOx + y 

aaa a^arta, 1Q ** -^ = 3 

.*. 10x + y = 3xy (i) 

a^atca, lOx + y + 18 = lOy + x 
at, 9x — 9y + 18 = 0 

.*. y = x + 2 (ii) 

a§taaa(i)4 y = x + 2 afata ar$, 
lOx + x + 2 = 3.x(x + 2) 
at, llx + 2 = 3x 2 + 6x 
at, 3x 2 — 5x — 2 = 0 
at, 3x 2 — 6x + x - 2 = o 
at, 3x( x - 2 ) +1 ( x - 20) = 0 
at, (X —2) (3x + 1)= 0 
^$at^ x — 2 = o *mt, 3x + l = 0 
.*. x = 2 at, 3x = — l 

at, x = — j 

fa^ atana w at are arca at i ^saR x = 2 
ata i 4aa, x = 2 (ii) a* affasrca afaza art, 
y = 2 + 2 
/. y = 4 

fattfa aa*m - 10.2 + 4 
= 20 + 4 
= 24 

<5F54a, fatfa a^m - 24 (frsa) 


'Qataa RPusa 


^V3V3 


$>. i^f!> a^arta az<fa 1 8 1 <$at atari ’ja^a 90. a tart 

az*fa ^rea ft 4a ^ga i 

TTJttata : 

afa, 

atari aara^a x’Qy 
'®kc«i , ^a a^ana, 
x 2 + y 2 = 181 (i) 

^ ,*a atfr^arca , 

xy = 90 

at, 2xy = 90 X 2 
2xy = 180 (ii) 

^aa, (i) «aai (ii) cata a*ca at$, 

x 2 + y 2 + 2xy = 181 + 180 
at, (x + y) 2 = 361 

|.\ x + y = ± 19 (iii) 

strata, (i) ^at (ii) fazata ^za art, 

x 2 + y 2 - 2xy = 181 - 180 
at, (x + y) 2 = 1 

L\ x - y = ± 1 (iv) 

(iii) « (iv) «p a*za aft, 

(x + y) (x - y) = (± 19). (± 1) 
at, x 2 - y 2 = 19 

<3F54a, a tart n$IT>a az4a a$a 19 (^a) 

^atfk ^twca^ara sfraa ft^a frrtfj ^a^t 23 ftfrra caftn 
aunvwww z^a^a 600 a<f ftfrm aza, 9ta ^t4j « £pa ft4a a^a i 
aatata : 
aw a#, 

to® ca^ifta spa - x fate 
^at ft# - y fa^ta i 

*!ftre, 

a^T + 23 = 2x 
at,ft# = (2x-23)ftffra 
at, y = (2x - 23) Wta 
p • canppa = x x y 
= x(2x - 23) 

= 2x 2 - 23x a4 fsfDia 
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2x 2 - 23x = 600 
3T, 2x 2 - 23x - 600 = 0 
3T, 2x 2 - 48x + 25x - 600 = 0 
3T, 2x (x - 24) + 25 (x - 24) = 0 
3t, (2x + 25) (x - 24) = 0 
33, x - 24 = 0 WJt, 2x + 25 = 0 
x = 24 ^Rt, 2x = - 25 

25 

X = -T 

CVC3T3 (R^JJ 2R?I ‘‘1IC3 Rt I 

x = 24 

*£ 5 $ ft*, y = (2x - 23) = (2 X 24 - 23) 

- (48 - 23) 

- 25 fofra 

y = 25 

25 Wr « sw 24 fir&R ($^3) 

^vs. »£i^ qum^cara ww 8 

i c^arfta cw^f 48 3*R, t^4?r i 

?T3T3R : 

3M ^f3, 

^Rvsc^f&d Wjj * x Wr 
* 2R2f = y ftf&R 

^PRT WtfR, 

'ailWKaR 3^% 

- (fr^o* + (sw)^ 

- x 2 + y 2 

.*. 3^% - vx 2 + y 2 

<7TC3^, $v53 ^7*% (R^J R3R i 

3**fa33 ^HC^R - 2 Vx 2 + y 2 
to^rir = 2 (Wfr + 2P^) 

- 2 (x + y) 

WTO C*hfl*W = (R^J X 2P3 

- xy 

4TO y*I Rv&RRrtS , xy = 48 (i) 






3* '-ivrfyilM, 2(x + y) = 2V x 2 + y 2 + 8 
x + y = Vx 2 + y 2 + 4 [23RT W TO] 

^ (x + y) - 4 = Vx 2 + y 2 

^T, Vx 2 + y 2 = (x + y) - 4 (ii) 

4*R , (ii) R* &53 *fro* 3*f TO ’fit, 

x 2 + y 2 = (x + y) 2 - 2(x + y). 4 + 4 2 
^T, x 2 + y 2 = (x + y) 2 - 8(x + y)+ 16 
^T, 8(x + y) = x 2 + y 2 + 2xy + 16 - x 2 -y 2 
^t, 8(x + y) = 2xy + 16 

8(x + y) = 2 X 48 + 16 l(i) R^ 4<j TflTOJ] 
3t, 8(x + y) = 96 +16 
It, 8(x + y) = 112 

^T. 8(x + y)=^ 
x + y = 14 (iii) 

40 

4^, (i) R^C3E3s *ft$, x=— (iii)<5F®ra 

x-43 3R ( iii) R* 4 3ftt3 <Tt$ , 

y + y = 14 
3T, 48 + y 2 = 14y 
H, y 2 -14y + 48 = 0 
y 2 -8y - 6y + 48 = 0 
(y - 8) (y - 6) = 0 
33, y - 8 = 0 WTI, y - 6)= 0 

y = 8 3T, y = 6 

48 

y = 83FT, x =-^ = 6 
48 

^y = 6^l, x =^=8 

<3E3$, x t^T Wy SP3 
x = 8, y = 6 

^^3, - 8 ft^R 

^ " 8W - 6 ftfcra (taff) 
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fM*nS ^aft aT*ma> -as ^fsm?i?i ^J 1 * 1 **** 


?T*TOT1 : 

"5^ <pt^ , 

W x *£m' f TTPRI w y 

.*. - 10 X y + x 

= lOy + x 
^ TT^prca, 

10y + x _ 2 

X y 

.-. x + lOy = 2xy (i) 

lOxx + y = 10x + y 

*■# fft^ra, 

lOy + x + 27 = lOx + y 
at, - 9x + 9y = - 27 

at, - 9(x - y) = - 27 
27 

at, x-y=T 

.-. X = 3 + y (») 

x <aa "sn*? (i) at. >a aPita *n$, 

(y + 3) + lOy = 2(y + 3) y 

at, y + 3 + lOy = 2y 2 + 6y 
at, 2y 2 - 5y - 3 = 0 
at, 2y 2 - 6y + y - 3 = 0 
at, 2y (y - 3) + 1 (y - 3) = 0 

at, (2y + l) (y - 3) = o 
at, 2y + l = 0 **wt. y-3 = ° 

at, 2y = - 1 /. y = 3 

1 

^- y =2 „ „ 

^Ka, y ^a am (ii) aSl-ww aprot ’ll?, 

x = 3 + 3 
x = 6 

JWJlft - 10y + X 

= 10.3 + 6 

= 30 + 6 = 36 _ 

«psuia Pntfa = 36 (*®t) 


*rt*tTCTI 56 ^ 20 frfrta | 

£ ^fSTR C’MW ^ <\\%A l*i4s ? 

TTSHTO : 

luft, 

- x fin>ra 

i£J^, ” ” 2P«} - y f^BJ 

^rrsi?n q i w rera croia = 2 

- 2 (x + y) 

*tr^, 

2(x + y) = 56 
.*. x + y = 28 (i) 

^ x 2 + y 2 = (20) 2 

.*. x 2 + y 2 = 400 (ii) 

wtft, 

(X + y) 2 = X 2 + y 2 + 2xy 

^T, (28) 2 = 400 + 2xy [ (i) « (ii) 43 ’ 5 WE3J] 

3T, 784 = 400 + 2xy 
3T, 2xy = 784 - 400 
3t, 2xy = 384 

^ 384 

^ xy =-y 

.-. xy = 192 

smTSTOJ 3WHfi>fl C^u^l, xy = 192 
i4*fTC*} , *|\£|«j^IW ^P5T3T *nf3 C3 , 
murs r ro c*4*p*i = 

C& ZP^ * 192 3*fftlTT3 l 

* (3Tjg)* 

^ .*. TO* - 192 
3t$ - VT 92 

= ^ 8 X 8 X 3 

= V 8 2 x 3 
= 8 V3 

^ 5 ^^ , 3 *fc*wis WlJ - 8>/3 ftkld l (fc'dd) 


*votr 


<331 ‘P 4 ! I3ft43 «|f^5 

c^zara c*m*i 300 Vf Wra <«t *rf^>n a^*f6 
^<f wt’fi 10 ftUu c^Pt i c’fiiifDs 2^ « sw i 

3313T3 : 

3C3 3*ft, 

^nWT3^3 CTOft3 frftj x ftftt3 
” ” SP3 y ftt>13 

b3 *1 v£|«^IC 3, 
xy = 300 .... (i) 

^rrat wift , 

mw prra cro i3 3fPftr « 2 (frftr + 2p9j) 

3ft^ftl - 2 (x + y) 

*4 *tft^fti = 2 ^ x 2 + = (x + y) 

^^3f3%n = 43*ft *4 + 10 
31, x + y = 3*4 +10 

/. 3*4 = y f y - 10 

^rw.TO 13 43*ft 3*4 q i 3VsC*M(. 3 * 33M ?13C3*l4t ftjftfSr f3^ 3*C3. 

^33R, x 2 + y 2 = 0*4) 2 

3t, x 2 + y 2 = (x + y - 10) 2 

31, x 2 + y 2 = x 2 + y 2 + (- 10) 2 + 2.x . y + 2 . y . (- 10) + 2. (— 
10). x 

31, x 2 + y 2 = x 2 + y 2 + 100 + 2xy - 20y - 20x 
31, 20x + 20y - 2xy = x 2 + y 2 - x 2 - y 2 + 100 
3T, 20x + 20y - 2.300 = 100 [ xy = 300] 

3T, 20x + 20y - 600 = 100 
31, 20x + 20y = 600 + 100 
31, 20(x + y) = 700 

x + y = 35 (ii) 

(i) 3; ^5 3ft, xy = 300 
300 

•’• x ” y ^ 

x 43 313 (ii) 4 3ftt3 3ft, 

300 « 

— +y = 35 

3t, y 2 + 300 = 35y 
31, y 2 - 35y + 300 = 0 


<331^*1 f3ft<33 d>3rl> 




31, y 2 - 20y - 15y + 300 = 0 
31, y(y - 20) - 15(y - 20) = 0 
31, y(y - 20) (y- 15) = 0 
33, y — 20 = 0 31331, y - 15 = 0 

y = 20 3(331, y = 15 

300 300 

433, y = 20 $£*!, x = ~~y = 20 “ ^ 

300 300 

43t, y = 15 3C*T, x = ~y~ = “jy - 20 
C3C3$, 3(1331 Wlft, frftl > 

^43,3(13^*4^3^ 20 ft&13 ^8P3 15ftfr3l (fc*3l) 

43* 3tf ^ CgtC53 g l f^fC3 p 3^13 x fo.ft. C3TC 3K3 I CgTO 3 «nfW 
£ 33 C3^ \5T3 q 3«fr1 3TC3 I C2j1t^3 C33 « C3t*TS C33 W? 

331313 § 

(2 JTO3 3ft>f£3 p 34*13 313 x ft*, ft. *N 
cgtc^3 3fc>fC3 1 3^13 313 jj ft*. ft. 33 I 
(^1053 3(^?l q 34^13 313 x ft*. ft. *W 
C3TTC3 3|^C3 1 34^3 313 ^ ft*, ft. 33 I 
3W *ft , 

< 2) 1 ^ 53 C33 34*13 n ft*.ft. <43lft33 3lftffa C3fa*13 C34 34M3 m ft*.ft. 


2I?|3re, 


••(i) 


m + n = - 

x .... 

43* m - n = - 00 

433,3§ft*33 (i) « (ii) C3t*t3*C3 3ft, 

„ x x 

2m= q + P 


^t, 2m = x (- + -) 

x Z 1 l \ 
m = 2 Kq + p) 


< 31313 , 


(i) C3C3* (ii) ftC313 3*C3 3ft, 
~ X X 

2n = q-.P l I 
2n = X (q'p) 
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_X (\ 1\ 

"■2 (q-p) 

j ft. ft. 

cgjlc'sd C3*t 2 (q-p) ft - ft - ^ 


$>. ft^fi^c*i)5i $*f?i t% ftsRi 44 zici^ 4c*i 44 ® r% •rrs 44T® 

$^£4 S.C®'! , C4 {ji<Od W^TJ a 1>T4t, 1 $14 "$44 Pis»fj 44 <94® 4444 

ft^r^Tj ft*fa 434 i 

44t«rm § 

*IH 4f4, 

,3<ufDfl 4?PJ4J 100 ST4t 
.*. r% 4Tff5 ftSRPjpj ( 100 + r) fr4t 
.*. g4lf$4 4?Pf!J 100 fr4t 3.c°i ^PTJ (100 + r) t?P^f 

- - - 100 + r 


1 


100 
(100 + r)a 
100 


1>m 

fr4t 


4T4T4, 


f^r^u ioo fcr*i I444 44 t Sf 4 i i 

» j •• •• •• 


TUO^ 


(100 + r)a „ 
100 


_t_ (100 + r)a ^ 

100 x 100 uw 
atdOOtr) ^ 
10000 l,w 


R«iH«u <«* + ■> 'em 

«aw Ra^ mi at ioqqq r ' ^ 

444^ f444SJ4J = f444 + f<44 44 

(100 + r)a at(100 + r) 
100 + 10000 
(100 + r)a 
100 


0 + ioo) 


a(100 + r) (100 + t) *_ „ 

= - — roooo ^ <***> 


<34T44 CforE 


*8* 

"I v 04fl1 4tft4 4 kl4l 4}4 ->14«1 4^ 1M41 15 T5^C4 TfyfWfj^ 

1040l>T4t ^t4? 

44T4R § 

4mr wift, 

S = P( 1 + nr) 

S = 444 ^TTTO - 1040 

n = on t> 444 = 15 4<544 

s = *r®w 4 St4t 

__S 4_ 

r_ 100 ~ 100 

p = YI«R - ? 

.-. 32JTO5, 1040 = P ( 1 + 1 5 X j^q) 

= K 1+ w) 

-p({® 

•• P = 1040 x 
= 26 X 25 
= 650 

fttffa ?J444 650 T>T4I 

v3o. 4 iff* (t frT4T 3}4 ds>^P 4 ^Hl^m iooo 1 jT4T4 ^ 4^C44 

« 54^jftf '^•mpt ft<fa 4^4 I 

44t4R » 

4T44T 4fft, 

C = P( 1 + r) n (C44TC4 C 54^ft|4 M 
^Ic*! , faftcfil 9 ! 4T4, n = 2 4^ 

^1414 3T4, r = 5% = j^q 

••• c = 1000 ( 1+ tm) 2 
= ‘oo® 2 

= 1000 x (1.05) 2 
= 1000 X (1.05 x 1.05) 

= 1000 x 1.1025 = 1102.5 

••• = (H02.5 - iooo) Hm - 102.50 fcpwi (®aa) 


X ijtTO X% ira ^ yrwra 4 x Sro x- >aa w 

f^^fn i 

^rm«n^ g 

100 T^TTO 1 w^l X 

„ x 

1 " 1 100 

., . .. .. x.x.4 4x^ *_ 

x 4 100 “ 100 

a*pi r®, 

4x 2 _ 

100 ~ x 


^t, 4x 2 = lOOx 

<n, 4 X - 100 [^55 TO x TOT^T*1 ^) 

100 
x =-4- 


.\ x = 25 

x - 43 TO = 25^1 

c*m ’ncra c*tw ’trw 70 1 41 >ro ** ^ 

g rsma 30 3^ *rca & c 5 Tt^t?rrt^^? 


% 

3jfll»pnSt c = p (i + r) n 

, vs ^ (Firwct , = c 

< v& r re p = 70,00,000 

r = xooo = Too 

cvfcim, n = 3 3^3 I 
.-. C = 70,00,000 (l +10o) 3 

/100 + 3\3 
= 70.00.1XX) ioo ~7 

= 70,00,000 (|^o) 3 

103 X 103 X 103 
= 70,00,000 x fooOOOO 
= 7 x 103 X 103 x 103 = 7649089 

sps.-ra , ,<( ’■Rtsra (HflPKWt 5C3 7649089 (*«?) 


'05l1 < P s l faPn£PT sfPt® ^80 

0'S. 5% ^T3 (too vs yil«pl 'Q b^P«T 

*ft^J ^v5? 

^t*TR g 

^HI<P|53 CTOJ, Wf ^5TWI I 3[F!, ^TWT WlPl, 

I = Pnr 

YPH, P = 500 
ftftomt ^TO, n = 3 3^3 

^3t3T3 313, r = 5% = jqq 

.". I = Pnr = 500 x 3 X = 75 tWl 
.*. bs^fa -^vm C ?J3*R 3t®l , 

C = P(1 + r) n 
= 500 ( 1 + JQQ^ 

= **>H® 3 

= 500® 3 
= 500 (1.05)3 

= 500 x 1.05 X 1.05 X 1.05 
= 578.8125 
= 578.8125 fcWT 

.*. bS>^p3 ^*il<p| = - "SjFUR 

= 578.8125 - 500 
= 78.8125 

|.\ ^TPPm’n^T = 78.8125 - 75 
= 3.8125 Sm 

^543, ^HPFId 3f4fcpj 3.8125 I>T3T ($^3) 

\58. 4% 3}3 ^31333 t>P^l3 2 ^s?.c4ri l<pi 'Q b^P3 ^*il<p|^ 3t4f3J 
1 £f3t 4X*1 , ?T333 3^5? 

^rm«rR g 

<rf3, 

^33 = ioo 

■jot c^3f ^tPi, 

I = Pnr 
v9*frc*r. 


<&88 


'G?TRP»T CtrJft 


3>t*! , n = 2 4M , 

TfPH, P = 100 fcW 

4 

3^14*14 ^ , r = 4% = jqq 
I = 100 x 2 x y^q = 8 

sas^ra c*cs c , 

C = P(1 + r) n 
= 100 (l + Too) 

- 'OO^) 2 

= 100 X (1.04) 2 
= 100 X 1.04 X 1.04 
= 104 X 1.04 
= 108.16 
bd^fa 

= (108.16- 100.00) 

= 8.16 tV® 

=(8.16-8.00) Unw 
* 0.16 Um 

0.16 = 100 

. . . _I00.. 

1 “0.16 

100 X 100 „ 

16 

= 625 Um 

= 625 t>TCT C^S) 

<£p* b^f*f *FT 650 $T*1 ^ 1$ Wt^S V3*$f** ^ 676 

2 

CTO I P C = P(1 + r) n 

v£T4* <3^4 *14 bs»<|P*l ^1 , 

650 = P(1 + r) (i) 

2 TO *13 676 = P(1 + r) 2 (ii) 


<3 511^*1 ’tf't 1 ® 


s&sc 


liPfl, 


4*R, (ii) C3J (i) W $t*t TO ’lit, 

676 P( 1 + r) 2 
650 “ P(1 +r) 

^’25 ” ^ + r ) 

(1 + r) - 25 

P (1 + r) = 650 

*• P(g) = 650 [/. (1 +r) = ||] 

3T, 26P = 650 X 25 
„ 650 X 25 

•"• P " 26 
= 625 

'WS'SR, TJTO = 625 (frss) 

5 2ft> 4 s ta ^T®Tt fa Cl 35 f^rjj ^C»t x % 

•TT5TO? 

2 

5 frlTO 3RT TO 2 fi> ^WTI 
, 2 „ „ 

5 

„ 2x35 


1 

35 


5 

= 14 


w. lOO^m ^C*T x% ^ = (100 + x) 

"® uh°v ioo sc®t fen w = (ioo + x) 




35 


7 X (100 + x) 
20 


„ 100 + x 

“ 100 

„ (100 + x) x 35 , 

100 

7(100 + x) 

= JO ^ 


Uresra foasa asta u ft wj 

.. .. 14 X 20 

7 X (100 + x) 

„ „ 14X20X 35 „ 

7 X (100 + x) 


35 


i8<) ogre’l 

1400""’". 

“ 100 + x 

’ST5<«, wn?if5ii% 5 Wii = ]5g^ i®^) 

«<>. sfift x% fta>5 ^src*i ot ^*o «rra?rt *mr 2x% *ttt 5 fa*? 
^515 CTOt 1?Wt CTft »imt, 55^50 ^i? 

*jrwra s 

TO ntfa, = 100 t>FFI 

^tto x% tomsjm = (ioo - x) ton 
w, 2x% = (ioo + 2 x)ton 

... 1w?r^TJ = {(100 + 2x) - (100 - x)} ton 

= 100 + 2x - 100 + x " 

= 3x torn 


t£T*R, 


3x ton cnft TO 3STI^T 100 ton 


1 

27x 


i°° Sm 

3x 

100 x 27 x 


2 


3x x 2 


ton - 450 ton 


*llPffi?I to*fa = 450 tof (*W) 

«y. fcpm n-ftcsr^f^ w s% *TT5 

C*T^f^n <?TO TO? 

n*rt«rtn s 


?icn <pf^, 

anrsjnj ioo ton 

r% ^tos (100 - r) ton 

<iT*R, 

1 UWRI f?RRI n fi> <?T^ 

.*. (100 -r) n( 100 - r) " " 


«||4W, 

ioo ton $?p$nj to s% nrcs tom^ (ioo + s) ton 

^pm, 

(100 + s) ton?! tom ^<5 n(100 - r) ft 

n(100-r) „ „ 

1 " 100 + s 


tonn 


n /i»°~ r ' -ft 

100 + s * 


(®«S) 


'G<11<P*1 cS'St l? 


«&8^ 

o*. c*r^ tow n*ro x% ^1% ^ i l ix% ^ac® tot 

fcT^TH C*T^ fto?J 314 ? 

*vt<nn § 

TO 


= ioo ton 

^tto, x%^fw5 tong^ri = (loo-x) ton 

iiT*R , 

ftsRT^u (100-x) ton to =100 ton 

. _ ioo „ 

” 100-x 


l ix% nrre ioo tons cn^?i tonrsjnj = (ioo+ lix) ton 

PR, 


ioo ton to toiin*u =(ioo+iix) ton 

M , 100+1 lx, , 

“ 100 

/ 100 \ (100+ 1 lx) X 100 

Vl00-X^ - 100 X (100-x) 

100+ 1 lx „ 

" 100-x 


1 00 + 1 1 x ^ (-'. ^ _ 

100 - x tom wrc to 12 ft 


l 

tons 


12(100 -x) 
“100+ ltx 


if 


12(100 -x) 
" 100+ 1 lx 




fn^?j <p»<ic n o ; to i 0^54) 


8o. ^ ^ p ton 4 2p ton i s na»+a ^ro 

44° to 44 ^ ~^mft cro to c*tn i 4r$t 4 r 

ton eft ^ro ! nnsrtft 4^ton c*fn TOto? 

■R«rrn § 


^ren , 

<picfe?<3 ntotn = i 

Nn, 

^ 2p ton <k< 3 l ^n^ 




*8 \r 




* 1 
r 


2p" 


, J_ 
2p 
1 x r 




S51*CT,^ (l 'OT3I' i rafi s I' 


^i<ra, 


^ p to to l ft 

<P 1 to TO £ w w 


■^s 'Q ^ 4TOa l to* to *ic*a ^p + p) ^ ^ 


1+2 „ if _!_ 

2p ”2p 


^R, 


?p ^ ^src*t l to 

2p 


^ ^ 1 


1 x 2p „ 

3 


^ <3 ^ 


(>-&) 


lx2px(l-^) ^ 

■¥ 0 ~^)" 

«rww,TOffi {r + ^(l"^)} <®^> 


8i ^ « at >a$ ^ *(TOTl ^ d I ^ 

^ ftw w«wt TO ti **t TO fro 

fitfins ^ i ftfSre ^imt t2 nta ^rtf 5 ** *t-<® c«faE* i 
•rfto^TO? 

^tsttto s 

"S^ ^ft, 

sntosj ^tn v ft .ft. 

^nto *w ^ftoi to (ti + 12) i 
tjsto, ^ d = c^xtos 

= v X (ti+ t2) 


'Q<l1<f*1 *tft5 


ft .ft. 


v ” tl + 1 2 

vaifpRs ftfts s$m *l?l t2 *1-0$ cto I 
^TOR t2 ^>1* TO = vt2 

^ — [v TO* <iPic.fl) 


tl +t2 




^rrto t2 wp to 5n#toQ ti *iTO vavatp to tor® i 

^TOT^, 3T#ft tl TO d |2 ft .ft. 


1 


dt2 

tl +t2 

£*—*.*. 


(tl + t2)'l 


'snPti^a Mt'iM’t ti'Cni 


t( + 12 

d 1 2 

<rttor?j ■>ilN©c<? 5 t 


ft. ft. 


ft. ft. (fcro) 


B (tl+t2) l l 

8*. d>ftc*lMU TOTO 173, ffftTOTO ^5TT 1.70 UW, TO 

150 tlR* ^Jtfr 15% ^.C*! , d>fac<HH fttTO 'Q 'OJ lefts v lft^l c t ft*f?J 
TO I ' 

TOTO 2 WTH *m, 

I 2fft TORI ^®U 1.70 ftl4l 
.\ 173 " " (173 x 1.70) M 

= 294.10 " 

W, 

cftfac<HHi1 X 5Y5\ - 150 ftl4>l 
|.\ eftto f CTO tro =(294.10+ 150) to 
= 444.10 to 

, 00 ftTTO <5Jtft to$ *?I 15 ftfaFT 
15 f, 

100 

15 X 444.10 


1 


444.10 " 


100 


dJftwR ftro ,p tftn e t 


^T5TO, C^toPH ft*T - 510.72 tot 
toi vsrft = 66.62 Um (fcro) 


= 15 X 4.4410 " 
= 66.6150 " 

= 66.62 ” (TO) 
(444.10 + 66.62) tm 
510.72 to 


b(to 




8v5. 4TO i erre toto toj 2400 to wt ^ ^ ^ 

10 to *rn8t tottc tot ft\ ^r 
8 tm ^ftr c*r*r 1 TOTTOTO^mSt ftroft*r? 
totto i to ^fa, 

<iic>i5i TOlfa ^t^rn % x ^ 

2400 


TO 2400 tfan TO x TO TOT ft^^ST =- 
TOT?!, lOTO^^TTOmc^^T® = (x- 10) TOI 


1^11 


(X - 10) TO TOfa TOTfr^ ^ ^ 


10 


33TO, 


2400 2400 

x - 10 x 


= 8 


^ 2400 C^to-*) = 8 


x - x + 10 
x(x - 10) : 

10 


8 


"2400 

1 

300 


*' x 2 -10x' 

^t, x 2 - lOx = 3000 

’n, x 2 - lOx - 3000 = 0 

’ll, x 2 - 60x + 50x - 3000 = 0 

^T, x(x - 60) + 50(x - 60) = 0 

*t, (x - 60) (x + 50) = 0 

^1, x - 60 = 0 (x + 50 * 0) 

x = 60 

TOT TOSt ta% (60 - 10) TO ^T, 50 TO I 
2400 


4^'5T^ra *rftn c t « 


50 


tm = 48 i 


88 . 


v&yS<J S ^T® 50 TO 48 fr^T I 

ow Trtf^r a \w<\ aafafw ti d ft. ft. cro> tot i cstc^ 

& <w CTO TO t2 TOtf I <2JtC5fl C^’t « C^tTOT C^f ^ 9 
TOtTO i 4TOT , 'snft C2J1'C3?T 8lfafr®T tj TO d ft .ft. 

1 " " ^ ft. ft. 

TOBJ, ■snft C2J!'CV5?J ^ft*T t 2 ^3 TO d ft .ft. 

• - | *.s. 


1 


<3314*1 PiPi^^T dftl? *tfta 


fro nrfro c^ftt?r c^t ^rra m ft. ft. cgrrea c^*t n ft .ft. i 
a^ws, m + n = £ (i) 

I d 

m - n = — (li) 

•>i5) < ^ c t (i) 'Q (ii) CTO 9 TT^, 

o d d 
12 tl 

*• 2m = d Grrr) 

d /I 1\ 

•• m - 2 (t2 + ti) 

'STTTO, ^ftft^ (i) CTOP (ii) ftcTO ^C3 *ff$, 

*-t-$ 

’"■ 2 "- d (5-ff> 

d / 1 1 \ 

- n_ 2 (t 2 _ ti) 

<SRWra, CTfrli! ^TB j (^ + jy) fo.fi. 
orra? «*t *i$ra ^ (^ - ^) ^ s -^- 
3 3 3 

8ff. *lft xVa + y yfb + z Vc = 0 a 2 = be 33T M C*J, ax 3 + 
by 3 + cz 3 = 3axyz. 

TOTTO: 

3 3 3 

C'fQTTT x>/a + yVb + zVc = 0 a 2 = be 

3 3 3 

4TOT, xVa + yVb + z>/c = 0 

^T, x>/a = - (y >Tb + z>fc) 

■Bt, (x\fa) 3 = {-(yfo + zfc)} ’ 

x {i) 3 = " y3 (p) 3 " z3 (?) 3 - 3 ^ (y ^ + z ^) 

^1, ax^ = - by^ - cz 2 - 3yz^/bc (- x >[a) 

^T, ax 3 + by 3 + cz 3 = 3xyz (a 2 ) 1/3 .a 1/3 [.*. a 2 = be] 


^t, ax 3 + by 3 + cz 3 = 3xyz.a^ 3+ *^ 3 
/. ax 3 + by 3 + cz 3 = 3axyz (Showed) 

2 2 

8^. ^a 2 +2 = 33 +3 _ 3 <^a>055,'5W««IWi7I J 3a 3 +9a=8 


’T’TWR: 

cwm «nw, a 2 + 2 = 3 2/3 + 3‘ 2/3 

*T. a 2 = (3 1/3 ) 2 + (3 _1/3 ) 2 - 2 
*T, a 2 = (3 1/3 ) 2 + (3 _1/3 ) 2 - 2.3 1/3 .3 _1/3 
^T, a 2 = (3 1/3 - 3 _1/3 ) 2 
a = 3 1/3 -3 _1/3 
a 3 =(3 1/3 -3" 1/3 ) 3 

?t, a 3 =(3 1/3 ) 3 - (3 -1/3 ) 3 - 3.3 1/3 .3 _1/3 (3 1/3 -3 _1/3 ) 
^t, a 3 = 3 - 3- 1 - 3 .a [.*. 3 1/3 -3 _1/3 = a] 

^1, a 3 = 3 - j - 3a 

% 3a 3 = 9 - 1 - 9a 

^T, 3a 3 + 9a = 8 (Showed). 

8<». b = 1 + 3^ + 3 1/3 *5 ^ PHM OT, b 3 - 3b 2 - 6b - 4 = 0 
b = l + 3^+3 1/3 


^I,b 


2 1 
1 = 33 + 33 



+ 3 


(b- 1) 


*!, b 3 - 2b 2 + 3b - 1 = 12 + 3.3 1 (b - 1) 

^T, b 3 - 3b 2 + 3b - 1 = 12 + 9b - 9 

*T, b 3 - 3b 2 + 3b - 1 - 12 - 9b + 9 = 0 

b 3 - 3b 2 - 6b - 4 = 0. (Showed) 




SMft* 'Sf fas'll b^T! 


: m Zrfi, ot, c*$ , 

Rt3J , A 44>R R*^ | 

. A 

GT * rt : R*JS TO <w^p c^ft ^ I 
A B 

GMt : 4^R R 5 ^ «HJ «IRrf& R^Jff® *lR (^H 2FTO R^ *fR <vj^ 

^ ^ 7^ Qpff ^ | 

A B 

“<^a*n : aj^R R^ ^*u 4 ?pR R^cvs c^fT^cv* ^jR R^ <tR<^ ^ \s^ 

'®TF$ ^gs^rt 7^v\ | 



^rm^rm <m*rt : c^rr ^R *Rj*raw ^<a ^tt ?rh ^ wra csrw 5 *tt® 

to "®Tre <m*rt ^ | 

A B 

C D 


C¥K 

(Acute angle) : «fW WW (90°) wm C^R C^r«r^ i 

B 



Rrai, Zaoc ^hoph 


«<TT^ RR<OT *tR$ 


(Right angle) : ^^R C3*fm v5 l r i) ^<pR C^^tT uHW 
tflPft 9\W<\ ^<Rf® 'jR ^°f\?\ (S H *jR> ^M 3£®1 , SjftbR C^fcf^s 

^ I 4FF = 90° ^<s 90°m C^T c t^P ^1^<PI C I i 

C 


A 


90^^90° 


B 


Reg, ZAOC = ZBOC = 90° - ^ W*W 
*pTC*W (Obtuse angle) : ^ *TCW ^5 Rf ^ <^R 

- ^°ic < ?l c t 4t*l 1 



fkaj, ZAOD ^pR *frc*w 

gf^* C¥W (Reflex angle) : WW ^5 R$ 5T3 W*H 

C^R c<pMC^ I 

360° > x > 180° 3FT x 4^R C^H I 


B 


Real, ZAxB 4 <pR cw 

^T?H c*W (Straight angle) : ^ W! (3HT ’t^m R*f?te Rw *m 
<m*nRs Tx ,4s rrc*t cw ^ wCT c t ^ i ^ 

180°. 



A 


180° 


A 

o 


B 


Real ZAOB = 180° = JHWWt 




<3TO®T 


fasnSH C*N (Vertically Opposite angle) : ^1$ TOT <3tt I TOP* (SR 4TO 

w raft c*n to<j (7i cro ^^sftre fonffo cro«m ftsrfH 

CTO TO I 



f^3I : Zl ra*Z3 ^PP ftsrfH CTO AB ^ CD C^ffTO4 CTOS TO 
4><*JC* I 4<P§v3lc<J fi>5ZT Z2 <W Z4 ^f'W<P ^1*T CTO ^ 

44 $ to c^n rat i 

^RPP CTO (Supplementary angle) : ^*ft CTOfa 180° ^T ^ WTO 
TO 4<Pftc<P TO<jft4 >f^<P CTO ^ | 


f^3I, ZA = 130° <W ZB = 50° TO A « B TOfa CTO | 

CW (Complementary angle) : ^*ft CTO 6 ^ ^Tsrfft 44* ?prcro 4T 90° 
TO 4^pftc<P ^*l?lft?I *J34* C4* N TO I 


frai, ZA = 50° 44* ZB = 40° TO A <3 B TOra *J44* C^*t 

Vft W^TO C44CT ^44 44*ft C44t 1$>*WIC< C^t 4*TO C^r4> 
C^fm fifths <TR“t ^Tf^TO GWT (71 CTO TO 4TO4 CTO 
TO I 4TO4 CTO*pn 1 



ftS5, ZAPQ 44* ZDQP *fTO3 4TO4 CTO 




'Q5JT^ 5 T Rf>|vU^ c'GsjU 


s&<n 

C 4*1*1 : ^ ^14*1 CfPlIC^ ^‘ 9 T4 44>ft *14°1 C4^ff (M}i <P5jc®l C^TC<R 

4^$ ^TfC^ (71 CTOt 34 ^‘C^P CTOt 4C°1 I CTO<p*TT *f43ra 



ftcat, ZXPB 44* ZPQD TOMS CTO 
C^PW : 4ft ^*ft C<PI C*^ 4<pft '^TT^n^ c T <!§, 4IC4* \5C4 4<pft C^Hc^ ^44 
(^£*14 C^T®! 4C°1 1 



tm, ZADB 44* ZB DC 44 TOW 4T? BD. 
.*. ZBDC C4* ZADB 44 C4PT«t TO I 


fty 

fi^et (Triangle) : ftnft >14*^441 rat ^4TTO C'lMC-P "TO I 

A 



^tlC<Pl^t (Acute angled triangle) : C4 Ql^c^ ftnft CTOtt ^ 

WTO (90°) 44 <OT C3ft W45 f4f«r TO I 


fkai, ABC largcBRi i 

*j+iC4n ^t (Obtuse angled triangle) : CT fis?c*rd **pTOT e t 

4^5 <F5 *p|CTrft targe? ^ I & 1*1 ii^c^ 4^<i 

srffo ^spTFTO TOTC ‘ p fT^ *Tt I 



fksi , abc tajge* ^ ZABC i 

fSrgs? (Right angled triangle) : CT Gl^tW C*t*f ^ITOTO 

large? ^ i laigra w*H tofs 9 ra ^t i 

3RZ^ Ql^wa ft*#® vaifvb^^ aBR W*t*t TO*| 

«ipc?ra gft are* *tr w i 


A 



fkaj, ABC W*# taige* I §TO ZB W^TO, AC BC ^ft AB 

5RI 

ftrgtir (Equilateral triangle) : 

C3 fenffi <fg ’f^ 79 ^ *RM I 

□ troft C^ff are* Sfr®r^ C^TC'm TO 60°. 

□ ^*0TOR 9 T<P*Ta ^TTO ft*#® 4ip $*t3 I 


<3^T^I ftftap! CtTJTC «lf*5 


;&<?*> 


a 






fkai , ABC 
= 60 °. 


I $TO AB = BC = CA. ZABC = ZBAC = ZACB 


^roft^ftrgSf (Isosceles triangle) : 

O ^^ 7 RM ar^^^TOtTO^I 

D t^h ^fR ^ TOSJ CTl^plt TOH *PK ’WH m* cmtfl* 9 ®* 
7RH I 


b ^TO ^1$ apfc a *!TO ^ ^P1 C^a^l = 4 ^4a 2 - b 2 



lR3l, ABC araft l AB = AC, ZABC = ZACB. 

ftqTO % ftrgef (Scalene triangle) : 

□ troft ^S^pito 

*tf?#?n 2s Wl C^W = V s(s - a)(s - b)(s - c) [a, b, c ^Tp 


a + b + c 



fcm, ABC ar*fl> ftWTT* ft^r I §TO AB ^ BC ^ AC. 


S>fco 


'Gtf !4°1 


O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


o 


TOsrffta ^ 


l3F§tTO f$R C4TCTO TOf^ 180° TJ$ TOFFH I 

^ <i^ ■'wR* *ro <^ 34 1 
Rl^Oer* ^fTO f^cW f?P^ TO I 
Rl^O&rs (71 <^R dw TO^ 4f^5 toct <71 4%R C*R $<vis| to 
<7FT c TOa TOf^a TOR I 

C4M Queers 3C4J4 <ilgC4 4SC°1 C*1 TO^> ^V'T*} 

TO Vilena TOf<D ^ TOOT=t I 

C4*R TOOT^t fj^cera «if^^<Br TOJ (71 CTO TO 1 

cro Qj'^t'bw -Mfro ^fro ^qrfroa ^torr* tor cs^rrre ^ ?jtot \ 

Rpsw* f$Rft TORT TO I 4*pnTOfTOI ^TOOTTO?TOt4 28 1 4 fas$TO i 

CTO Rj^cora f^ffr TO$ frr^J *tfs%TOTORl 

CTO Qj'^t'em TORT TOf& *#^*J1 src*r*Ff I 

C^R Qj^CBR ^fTO C < tfC^ ^RT "<fj<3 'aifepvs ^T 1 ^ TOR 

Qjv^fD TOfTOT? QlSjer | 

°\Ki ^f^5 TO<lg Ql^ TOfaffte *tiR 4CS I 
fttKliff ^ > llC‘ p CT TO*I TO; 

(i) ^ TO « <7F H; (*) 1%TOT^; (O) ^ CTO <3 TO vfR* (8) 

^j^TO 'Q ^Tpf^ ft*|S)\o C^RCWf $H<PC°1 I 

liS ^3^5? R^TO ^Q?J1<5 vj^<q|^ 'Q C^ 5 T C T , !^*ifD <1^,, ^ C^H <3 

^441^., TOC4l^t Qj^CSf^ <3 i£)<?<ll^, TOR 3 , 0 $ ^C<1 I 


□ ^*fcw (Square) : 



(i) TO TO TOR TO # s CTO^pTT TO CTO | 

(ii) ^fTO TOR I 4?JT TO^TOC^ 5 TOR^C^ TOf^lfifc^5 <Pt4 I 

(iii) a ^4fD TO^ frRf $.C*1 < tf^Rl = 4a C^2JTO = a^. 

(iv) ^fTO 9 l5l JV (<5C4' 4 1 i 4'©lc < 1 <PC4 I 

(v) TOft C^fC 6 !^ ^R> = 360°. 

(vi) SH^TOPf^ (TPl^ = 90°. 


a 




i 


t 


<3*114*1 dr?(t> 


(Rectangle) : 

A 



c ‘ D 

(i) ft^lShs TO^ ^TTO 4RI I 

(ii) (rm^jpn i 

(iii) C *4^4*1 * x 3R I 

(iv) ^ (^ + gTR) I 

(v) = va^ + b^ 

(Parallelogram) : 



(i) f?^#5 TO^pn TOTO ^RR ^ ^TOTO I 

(ii) C*H*jpm W^I't TO I 

(iii) TO^TO TOR I 

(iv) C4(ii<M " x ®^> v ®1 1 

(v) •rfaftsn - * (fr^J + 2W) I 
iPRPT (Rhombus) : 



(i) 61<ft> TO TOR I 

(ii) CWIIW TOOT't TO I 

(iii) (^TTO TOTO TOR ^TOR I 

(iv) TOTOC4 TOOTl c t TO^^^ff^S 41^ I 

(v) CW 5 ! * X I 

(vi) - 4 x tos ^ i 




<3<q]<?«1 Ct^rU 


□ Jaffaf^TTO (Trapezium) : 



(i) TOffTO,^^1^fai 

(ii) (7TOTO - - X (W1 <lpCTO CTOTO) X vsIcTO I 

faw? ofaft r <fra 

o ^cto i?! ^f ijffi totr ^ totofp toitiot wfoito tob i 

O TO CTO TOTOFP TOWtC't 7 l#ll^5 "ot i 

o to i aQwi ^*tro toptot wtftc'T TOf^tf^s ^ca i 
O TOWPCTO ^ dm TOTOC 5 ? TO^lto TOT I 
o Qi^cwa wtf©$cwa §*ra <=rcto ^4cro ^to ^ arp fria wtfoss 

a^croia wWa TOR i 

o to$*r6TOOTF F$^W w*ro to to : raft ^ « ^to c*W; 

^ <3 ^f; \ 5 . TO(; 8 . ^CTO, <?. 

Tjffi CTOTO ^ifa® ^tTOp « ^pfl> CTOl 

O TOTqfaCTO ft«lt ^Tl <3 CTO^TT WR <fm STOT^ TO 

TOwftW* Qj^cw fro^ to i 

^3 

-^g : CTO WOT vfRsft CTO TO TO ^ <JWR COT TO3 fro 

TO TOfOT* 4TO3 ^C?I OT TO? ^3 OT I 
A 



fR3I , ARC 4<pft ‘^J , O C*TO I 
: ^CTO TOTOTO ^TOlfc* OT I = 271 r 
m : ^freiT TOTO (71 CTO 3®T w*f I 



to, AB ^ffTOOTl 


'Q^T^l ftftvfPT <$WS «lf*te 


Jfevbvs 


^jt . ^£53 *rfafTO (71 CTO ^ fap TOCTORS WI CSTOP WIT OT I 

B 



f£cai, AB <3 AC ^JWa ^ WIT I 

^jpt ; cTO*nft wn c* ^ ^ 1 



fi>C3I , AB ^C'QS <JR I 

^TPTt^ : ■=JC^ CTO COT* *ffafa Tp^TTP ^£53 TOTT^ OT W^K ailcTO 
Wc4a$ ^ "TOT^ I TOTTfos r TOT ^5 TOT TO i 



to, OA ■'JCTO <IRf*l I 



O ^CTO CTO froc^ TO 5 !^ TO ^4^ ^TOR TOT TO I 

O ^CTO TPp^fCTO TO CTO*fT?t I 

O W^a<3*4 CTOt ^RC^R 1 

O vOTO yTCTO ^TOTO C^T e T^C«TT ^TO WH I 

O ^CTO 4^P$ ^TC^ra CTO^J CTO«f ^TOCTOTO ftflft I 
o ^ 5 ^ CTO ^ w WIT TOTO W I 

O ^fCTO ^ WIT TO ^C<n CTOTO fwto WIT-I^^TO wn^cw I 
O <TCTO TO fi&3 C^T^-WIT-TO ^<1 TO^ C^CTO C^TO 4 WIT 

TO §TO TO I ^ ^ _ . 

O TO®T C^TO TO^T® TO TO 9 ! PsHlG N 5 ^ TOT TOfu TOT^ TO^t TO I 

O ^CTO ^ Wn TO1OT TOf^W£ TOC 9 ! TOTO C^R'U CTO TO*. WIT 
^CTO TOT I 

O ^CTO CTOTO - 7lr 2 (4TOT r TOTT^) 

O ^CTO *M*i = 2nr 

cmro 

4 , 

O CTOCTO WTTO^T “ 3 nr* 

O CTOCTO CTOTO “ 47 ir 2 


^8 'G^T^I ftfttiP! <$*$ «ffe^5 

O C^nt> V£>c°l53 ^t?(JT I 

o ^ ^5 $*ra cto ctf<^ to 

#i 

2n — 4 

O ^ «*^<q (71 <7FR TOttW- — - — x 90° (n = ^) 

^ 360° 

O ^ ^f5f*w (7 1 C^H TfftTOW - — — (n = ^rp ?TC*lTt) 

o ^w* cro i c^t c t <np wtt ^5, 

(n - 2)71 = nx vfj^rn^f , x = 8 :3 TO J T c t , n = ^ 1 
O c<*l*lC<Pri (7F37PT * 7irl. (TKT^, 1 = V h (i) 2 + r 2 

o $*1*500*1 cwi - 7i x ^ ^jpn* x asrs i 


c?rct, <tfk 'Q t^sf wf*5 $*mj 

Line, Angle, Triangle related theorems 


’Prf^fvfl'^T 

> I ABC ZA= 4 * ^TTOW, AC fc*T3 D f^l ^TTO 

tfTO (71, BC 2 + AD 2 = BD 2 + AC 2 . (^8^ 

f?£m] 


A 



B D C 


TO ^3, 

AABC <43 ZA = <4^ ^TSHTFR I D, AC - *43 ^‘ 5 K >! 4 ^4*M!> Pi*^ I SJ^TH 
2 2 2 2 

3*3TC TO (71, BC + AD = BD + AC 

m*\ : AABC <43 Zjt = ZBAC = 90° « BC 

2 2 2 

BC = AB + AC (i) 

TOT3 AABD-<4 ZBAD = 90° <43t, BD 

2 2 2 

BD = AB + AD 

2 2 2 
3t, AD = BD - AB (ii) 

(i) + (ii) CTO 5 ’fit, 

2 2 2 2 2 2 

BC + AD = AB + AC + BD - AB 


Cfofc 5 jfc ^5 

2 2 *2 *2 

*T. BC + AD = AC + BD 
2 2 2 2 
BC + AD = AC + BD (SRTfa®) 

* I ABC firsjra ZB = 6x Zc = 5x f&ft dR* 6ZA = 7ZB TO, x 
v£RT TO I [08^ f%f^Tv£PTj 

TOTO : 6 ZA = 7ZB 
*r, ZA = ^ ZB 

^T, ZA = ^x 6x = 7x 


A 



7x + 6x + 5x = 7180° 

*T, 18x = 180° 

180° 

x = 10 

vs 1 cro ^ *rc*r*i to, «rro or, 

CW cw ^ 9 f^t to | 

ho^j RPi^j 
TOTO : 


A 



B 


c 




S&'bS 


fat*re Muh § 

TO ^fa, 

AABC OR AC > AB. 

STO TO® to CT, ZABC > ZACB 

AC CTO AB 4* ^TTO TO AD «W1 <4TCl B,D CTO I 
aJTO: AABD 4 AD = AB 
.% ZABD = ZADB 

AABC 4 ZADB > ZBCD 
I .*. ZABD>ZBCD. 

*T, ZABD>ZACB. 

ftj ZABOZABD [ .*. ZABD, ZABC 45 OTffi W] 
ZABOZACB (SRlft®) 

8 I CTO fajSf ABC-4* AB 2 = AC 2 + BC 2 TO atTO ^pT OT, 
ZC = 4^ *TTOH I ftOT 

*TOtTO S 

TO **9, AABC 4 AB 2 = AC 2 + BC 2 ^ TO 3TO TO® TO CT, ZC 
= 4"^ > lVC! < ^l e t I 

s DFE 4^fi> Qi^ ^luft , TO ZC = ZF = 

4** WTO, DF = AC 4*<. EF = BC. 

2Rt«r : ADFE 4, ZF = TO 1 WTO I 

DE 2 = DF 2 + EF 2 = AC 2 + BC 2 (WR «pj]TO) 

= AB 2 

I*. DE 




C F E 

vTO, AACB 4** ADFE 4 , DF = AC, EF = BC 4** DE = AB 




ik'btr 


AACB = ADFE 
.*. ZC = ZF 

fa?, ZF = TO?TTON| 

ZC = to* ^ttoph i 

<t i abc fa^c*** ad 1 srro ct, ab 2 = ad 2 + 

BD 2 . (*<^ysj 'Q 

TOTO : 

CTO ABC TOCT? TOt. 

AD ^TOTT I TO 6 ! W 

TO CT, AB 2 = AD 2 + BD 2 
OTW : CTO? ABC TOTT* faj?re 
AD Wm, AB = AC = CB 
*PK BD = CD ZABC = 

ZACB. 

4*R, A ABD TO* AACD-4 
ZABD = ZACD 
/. AB = AC 

TJTOK, Ql^er^S 
.*. ZADB = ZADC 

fa?, CWTO TO* TO I 

^TOl, ABD TO*ft *TTO*fit AB TO 'Sffo^Sr I 

fTOCTO TPW ^TOJ ^nft AB 2 = AD 2 + BD 2 [Proved] 

*i ABC fa?* i bc-to tottoh awr de ^ Ttp 

^ftfo?*r*TO* TOTOI D « E TO I AB = 4.5, AC = 3.5 

AD = 7.2 TOT, AE-TO | fc^st 

TOTO : 


A 



A 



'qto 55 ! d^rt> 5 tf*M 




AABC 193 BC 5JTP >(l»rwai»l DE ^'5,, BC I 
Bell DESOTO AABC 

abac - ac AD 

AD _ AE ^ AE - Ag x AD 

AE = x 7.2 = 5.6 


DE 


AE = 5.6 [Ans] 

H I AABC TO B « C 1 W CTO Tfp $*\H BE 

« CFI *rft BE = CF^?ITOCTO^CT AB = AC 

W*t, TO«t ftrj^TO ijfl> ^ fa^ TO TOTO fa*f#fa Tf? 

oif^vo ®T**3T?I >1 VtH 'TOT I ftflTOf 

ftPMPf] 

TOTO : 

cron m&, aabc to b « c ^ a 

TO5 fa^lijfa <1J<T TJ>TO v °ifep v 3 TO 
TOaro BE « CF, BE = CF I TO«t 
TOC^TO(?T, AB = AC I 

«TM : ABFC TO* ABEC TO TOI 
0?^$ *TTOfit I 

BE = CF 

BC f^CTO TOW ^ I 

ZB EC = ZBFC ( BE « CF TOiTO 
AC « AB TO frTO TO TOT) 

ABFC = ABEC 
.*. BF = CE TO* ZFBC = ZBCE ZABC = ZACB 
.’. AB = AC (TOH CTOTO falSfa ^TJ TOT) 

.*. AB = AC (fiflrtfte) 

VI ABC fub^CTO ZB = 90° I D W fa?®T AC -TO Wft^l TO«T C*I 
BD = \ AC. MW f^T^T) 



b<\o 


<331 4**1 


rrutr ; 

sm : ad = cd 

[ .*. D, AC^Wf^l ) 

4*R ZABD = ZCBD 
[ .*. ?RR ?RR OFHTOG 

■^RR 1 

' 5 fRR ZABD+ZDBC = 1 WW - 90° 

•*• 2ZCBD = 90° [ .*. ZABD =ZCBD ] 

/. ZCBD = 45°. 

SF54? BD ^ AC ^ ^ »TR ^ | ZADB = ZBDC = 1 
• > Rc < P! c t I 

AADB o A BDC-4 AD = AC, BD 5WBH 5IJ 45* Z ADB = ZBDC 

*(551* AADB = ABDC 

^45 ZA = ZC *&5 I .-. ZA = ZC = 45° 

455 ZCBD = ZC = 45° 

BD = CD = j AC (StTOf^) I 

i I ABC Di'jet Za = 90°. BE « CF ’si«rr*rt i sf5t5 5*35 C4, 

4(BE 2 + CF 2 ) = 5BC 2 Ds-'ffsj 
RRRR : 

BE 2 = AB 2 + AE 2 (i) 

CF 2 = AC 2 + AF 2 (ii) 

(i)*W*n$, BE 2 = AB 2 + | j(AC)} 2 

^be 2. 4Ab; ; ac2 

4 

=> 4BE 2 = 4AB 2 + AC 2 (iii) 

(ii) 5*5ff5 CF 2 = AC 2 + ( j Ab) 2 = AC 2 + 

4CF 2 = 4AC 2 + AB 2 (iv) 

(iii) + (iv) 



A 



<3<1T^55| ftf*145 itVE 


&“o 

4BE 2 + 4CF 2 = 5AB 2 + 5AC 2 
=> 4(BE 2 + CF 2 ) = 5(AB 2 + AC 2 ) = 5BC 2 
• 4(BE 2 + CF 2 ) = 5BC 2 (3^) 

io I AABC-45 AD «, AB 2 + AC 2 = 2 (BD + 

*Rt*fR : 

tm «ntt, AABC 43 AD 
i srr ^^5 
314 01, AB 2 + AC 2 = 

2(BD 2 + AD 2 ). 

^R : A BC 43 

$*RI AE *TR Ulfa I 
fiUTtt : AABD 4, ZADB 
I 

... AB 2 = AD 2 + BD 2 - 2BD.DE ....(1) 

A ACD-4, ZADC sflW't I 
... AC 2 = AD 2 + CD 2 + 2CD. DE 

AC 2 = AD 2 + BD 2 + 2BD. DE ...(2) 

[ CTOTJ AD, BC 45 ®35 WTt l TJRIK, CD = BD ] 

(i) "R® (2) *rc.<?n , t *ntt, 

AB 2 + AC 2 = 2AD 2 + 2BD 2 
51, AB 2 + AC 2 = 2(AD 2 + BD 2 ) (3^5) I 
i>| AABC —4 AB = AC 45* BE « CD 551TOI ZABC « 
ZACB £5335*55 55ffcl« 5 m I 9513 3^3 C5, A BDC 2 A BCE. 

(3M>^R ftPfcSR] 

A 



AABC 4 AB = AC 4** BE* CD 
ZABC « ZACB ^Rt^T^ I 
gpfT't ^ 01, ABDC = ABCE 
2Rt«t : AABC 44*ft vtffoni 
ZABC « ZACB 43 falfite 4Tp ^*1* ^ ^ 1 

ZBEC = ZBDC = 44P ’ROT 8 ! 4^ ZB = Z!C 
^ ABDC « ABCE 44 TOJ 



C 


**** 'G<rm ctert? 

ZB EC = Z BDC 

ZB = ZC 

BC &5?J Queers ^T<rr^«t 
/. ABDC = ABCE (2TOT%5) 

AABC 4* AB « AC ^5 B « C <71 ^srci*t 

^ O f^5 TO, fifTO 

C^T, ZBOC = 90° -^ZA. 

^t«TR : 

AABC 4S AB « AC ^TTO <rf^5 B <3 C 
ZCBD « ZBCE ^*tsj ^ TOH<5 *f?p"|<j O 

face's | 

Wf TO CT, ZBOC = 90° - J ZA. 

«Wt : AABC 4 ZA + ZB + a 

ZC = 180° 

.'. jZA + j^B+^C = 90° 

zcbd = «ram f^ifte 

ZBAC + ZACB 

.'. \ ZCBD = j (ZBAC + 

ZACB) 

ZCBO=jZA + jZC .. 

^•jfl'toiw, ZBCO = j ZA + j ZB (2) 

ABOC 4, ZBOC + ZCBO + ZBCO = 180° 

^t, ZBOC +j ZA + ^ ZC + j ZA + ^ ZB = 180° 

ZBOC +2 ZA + 90° = 180° 

^1, ZBOC = 180° - 90° - 2 ZA 

^i, zboc = go” - 2 za. (smPns) 



Ml 


<3 TO»t Wmpt ctert 




ct>rtH c*i, Qrjw* ^ 

mr* , XS t TO TO* I 

**1TO : 

TO AABC 4 AC 2 = AB 2 + BC 2 
m*\ TO To C3, ZB = ^ WW I 
: ADEF m ZE 

= 

iflra* DE = AB <3 EF = BC 

snsrt't : adef cto *rt$ df 2 = de 2 + ef 2 (^HtcTOrpra 

mm) 

DF 2 = AB 2 + BC 2 
- DF 2 = AC 2 
•’• DF = AC 

A ABC ^ ADEF 4 

AB = DE, BC = EF AC = DF 

AABC = ADEF 

ZB = ZE ZE = ^ *JTOtt 
.-. ZB = ^ ^TOT't (OT%5) 

>8. ABC ftr?afZB=90° AB = 5 CT.ft.s BC =12 CT .ft.mftD, 

AD 

Wt W'SJI ftftiOTl 
'5 | r*rt«rr s T : 



AB = 5 CT. ft. 

BC = 12 CT. ft. 

BD, AC i«a ®*I?I I* I 

AD = ? 

ABC ’Hwfit Ql'Jt.'at C«tW ’ll? 

AC 2 = AB 2 + BC 2 = 5 2 + (12) 2 = 169 



*<\8 




AC = 13OT.ft. 

BD W aeata BCD « ABD ®®at watft ft?® 
ABCD <9 BC 2 = CD 2 + BD 2 ... (i) 

« AABD 4 AB 2 = AD 2 + BD 2 ■ («) 


(i) at-OO^a® 

BC 2 - AB 2 = CD 2 - AD 2 
=> 12 2 - 5 2 = (AC - AD ) 2 - AD 2 
=> 144 - 25 = (13 - AD ) 2 - AD 2 
=>119= 169 - 26AD + AD 2 - AD 2 
=$• 50 = 26 AD 


=> AD = 1.92 <71. ft. 

: 1.92 <71. ft. 

iff. ABC «aft ’umij ftrgat >aa* ad, BC - aia Saa i caata ca, 
4AD 2 = 3AB 2 . [*i®4 ftft<an] 


natata : 

C441 'STR 5 , ABC naatj <94t AD, BC 
mt ©aa »P 4 i sraw aac® act ca, 4 ad 2 = 
3AB 2 I 

aata : ABCnaai? ft^cet ad, bc aa 

©’tan’ai 

T®5IK, BD = CD = j BC. 

.-. ABD aacai'tt Oldest, 

AB 2 = AD 2 + BD 2 (1) 

4t, AB 2 = AD 2 + BD 2 
41, AB 2 = AD 2 + (^BC ) 2 [BD = jBC] 

4t, AB 2 = AD 2 + jBC 2 

at, AB 2 = AD 2 + 5 AB 2 ( .-. aaatjft?®! 



at, AB 2 -gAB 2 = AD 2 

41, |aB 2 = AD 2 

41, 4AD 2 = 3AB 2 (Statft®) i 


sataa ftftaa <$®5 aft® 




i«>. A ABC aa bc ' 415a aajfa^ l) aw stata a^a ca, ab + AC > 2AD. 

1 

®atata : 

war area, AABC aa BC 415a 
D 1 srata aat® ac4 ca, 

AB + AC > 2 AD. 
aie*H : a, D cam a*® e ’ft® 
aft® a# caa DE = AD aa 1 E, 
c cam aft 1 

aat«t : AABD « ACDE aa acaj 
BD = CD [ .-. D, BC-aa aatft^l 
AD = DE [ataataairai 
ZADB = ZCDE (faa^ta can'll 
AABD = ACDE. 

.-. AB = CE. 

aaa, AACE a, 

AC + CE > AE 
at, AC + AB > AD + DE 
at, AC + AB > AD + AD [{ AD = DE ] 
at, AB + AC > 2AD. (swift®) 

ii. <aaata cata aaft ftftfc *rta cm atm aca 27 ft. ft. fta 
nft«t ftca ata caata caca 24 ft. ft. fta afta ftca ata aa^ aftwa 
20 ft. ft. fta 5«a ftta ata 1 aim caca caral© atm ata c«tra a® 
ipg ataca ? I 5®®a « >o®a ftft>44l 

aataia : acaaft.Acataatm^acsBft^’ftac’iai AB = 27ft.ft. 
rfjaa. B caca aftw c *ft® BC = 24 ft.ft. >aat.c caca D ’ft® 20 ft.ft. 
can 1 ad atarpata caca ^5 1 ab ara ©as DE a^tft 1 ade aiaf© 

AE = AB - CD = 27 - 20 = 7 ft.ft. 

A 



<3 NPCT] 



E 


C 


B 






ADE 43 ^jft AE = 7 ft .ft. *T*3 DE = 24 ft. ft. <$^ 
^5'^ AD = ? 

AD 2 = DE 2 + AE 2 

= (24) 2 + 7 2 = 576 + 49 = 625 
AD = 25 

ftrfu ^ 25 ft .ft. 
s 25 ft .ft. 

)>\r. 43*ft ftgst ABC <03 ^ft BDC CWTW BD = 4 <?\ ft. DC = 25 
C^. ft. I AD C3*fffl> BC 43 $*f3 43t AD = 10 ft. TO 

ABC ft 33^1 ft<ft I I ftft^] 

: 

ABC Qj$c«r AD, ^ft BC 43 $*T3 «T*3 I 
AD = 10 cm. BD = 4 cm. DC = 25 cm. 

.\ BC = BD + DC = (4 + 25) cm = 29 cm. 

ABD 3TO^ ^53t* ^t3TE*T13TC33 $*mj CTO *fT$, 

AB 2 = AD 2 + BD 2 
= (10) 2 + (4) 2 


= 100+ 16= 116 =4x 29 


'*H 1 ?J, fig^Sf ADC ?Gira- 

AC 2 = AD 2 + DC 2 
= (10 ) 2 + (25) 2 
= 100 + 625 = 725 = 25 X29 

V 

1 

rv. 

B s 


4cm 

D 25cm c 


4r*F53, AB 2 + AC 2 =4 X 29 + 25 X 29 
= 29 (4+25) = 29 X 29 

= (29) 2 = BC 2 
•*• BC 2 = AB 2 + AC 2 

4 C<TO OTffts ^3 ABC 43^ft 3T3ZA 

WPiq I 

AB = AC = 3 5ft I 3ft ZA 43 *rofW53* C* E 
ft’V'® C33 3TOT 43^ AE = 2 33 ^T3 BC = ? [i>^ftft4^] 

?Rt3H : 

TO 3*f3 , ABC 43*ffr 313 AB « AC 3T? ^ *f?P"r3 Wl I 

AB = AC = 3 I 433, ZA 43 33%fTOC<P E C33 3^C3 
43^ AE = 2 tft I AABC 33fW^ AE C33t BC C3 


<33133 ftft43 


2fc<H 



E, BC em BE = EC = j BC. 

OUR, AEC TWOTft AC 2 = AE 2 + CE 2 

=> 3 2 = 2 2 + (j BC ) 2 

=> 9 = 4 + jBC 2 

=> 5 = ^ BC 2 

BC 2 = 20 => BC = 2V5 tfc 

ABC fi'jcws ZB ZC am apgf*fa<s<m o ftf»n5 

ZBOC = W? ftftaml 


^RtTO : 


A 



B c 


AABC - 4 ZA + ZB + ZC = 180° 
\zk + J ZB + jZC = 90° 

'*mra, ABOC-ai 

ZBOC + ZOBC + Z OCB = 180° 
?T, ZBOC+j ZB + 2 ZC = 180° 

^ 1 , ZBOC = 180° - jZB - 5 ZC 




•5JT, ZBOC =ZA +ZB + ZC -jZB - jZC 
^n, ZBOC = ZA+jZB+jZC 
, ZBOC = jZA + jZA + jZB + jZC 
^n, ZBOC=jZA + (jZA+5ZB+jZc) 

^1, ZBOC = jZA + 90° 

ZBOC = 90° + j ZA 
ZBOC = 90° + jZA 
Ans : 90° + jZA 

v>. <rf*tR smsf^w T **R ^wrr vs faf^® cn ^ 

qfjjft q CVt«t $S*T3 ^ ^ ^Tsn^t't I 

towr : 

oc #D sreft^O C® AB C?RT ftfts ^ ZAOC « ZBO( 
v£lt ^ CW *MC5 I SRH ^Rt® CT, ZAOC + ZBOC 
= ^ W^T 11 ! I 

v5|fl3H : AB C?RR O f 4«iC& OD *TR ^ I 



SPTH : ZAOC + ZBOC = (ZAOD + ZDOC) + ZBOC 
= ZAOD + (ZDOC + ZBOC) 

= ZAOD + ZBOD 

- liras TfSTCW + ^ ^ROT®! (<RTCS? OD 1 AB) 

ZAOC + ZBOC - ^ WW I (OTfft®) 


OiJl4 4 1 *tft® 




Tjfl> *1Vft ^ ^C^It'R »1*IH $X°1 , <rt^i 

^iwcs^fR 'SRftJ® i 

ZAOC « ZBOC ^ *rfp® C*H ^ ^ *WWM I 

c^H ^ <n^ oc ^ oa « ob ®tfr Rfe** rt* i sw 

^ CT OA <3 OB WTC^T?I 'aRf> < 4® I 



gfiTt«t : OA « OB vq^st ^TC^BI ^RftT® *Tf RT/R^, OA (R^^ 5 
<3MC*1 OD <R*fl OA 'Q OD C?W?I **T® I 

®>TSF! ZAOC + ZCOD = ^ l ft? ZAOC + ZBOC = ^ 

>RWi I 

sffsRt *tr$, 

ZAOC + ZCOD = ZAOC + ZBOC 
*!, ZAOC + ZCOD - ZAOC = ZBOC 
RT, ZCOD = ZBOC 

1>\ ^>R5g, ^R«t , ZCOD, ZBOC 4<I Wf 

OA « OD CittR sRftf® ^C® *tflR R ^®^T°v OA <3 OB GFttQ 
sraftt® | (srotft®) 

\o. rfb jnrarawt *rp*r gc* ftariH cwflprr *rp»r *roR i 

*DTRR : 

> i cH4> ft, ab o CD ca^ ’RRg O ^ I 



OT'I gRT® ^ (R, ZAOD = fgsT§H ZBOC 


Jfclro 




vWZAOC - farSH ZBOD 

stoh : ao caa\ cd cam am o ffivs am* i 

ZAOC + ZAOD = ^ wm 

^rra, co c^n ab cam am o f^r® fs&ps acaca i 

ZAOC + ZBOC - ^ *ITOH 

^rror «n$, ZAOC + ZAOD = ZAOC + ZBOC 

*1, ZAOC + ZAOD - ZAOC = ZBOC 

*t, ZAOD = ZBOC 

ZAOC = ZBOD 
.\ ZAOD = ftsrfW ZBOC 

^ZAOC - ZBOD l (fiflrifa®) 

8 . *in> ^ <XT^ 

'5W^F C^H H$fe ’tsP’fiS ^3J, v®c^ Qj^«r n$ftJ 

TO I 

*TWR : *IW*B, AABC <3 ADEF 4 AB = DE, AC = DF ZA = 

va i'®^® ZD. SPTW CT, AABC - ADEF. 



stro : aabc c* adef m §aa *\wm< **m ot a f^D 

$*13, AB ^ DE DE cam GJ *tTt*f F am, C f^OT G\ 

AB = DE TO B E $aa I ^\<\<\, GKS% AB 

ari de to z a = zd, oro? ac mi df ^ 

^sca M^R AC = DF TO C TOJ$ F ft 5 ^ TO^S I 
B e wc f^ f fa^a §aa to bc avg ef 

alga fTO I 

w*sn, AABC, adef m baa WMf&'d TO | 

.*. AABC ADEF. (araifto) 

(t . C*I C^H ^ I 

amm : 

, ABC lai^e? l AABC ^ BC ^ AB <3 AC ^ I 


PlPulpT c£snt> ’tf®! 1 ® 




BC ^ ^>QW I '®I^C C 1 AB + 
AC > BC am wrt aiab I 
«w*i : BA ca d <#$ affo atfa <th 
AD = AC ^ I C, D cm ^ I 
*TO : A ADC- 4 AD = AC 
ZACD = ZADC 

ZBCD > ZACD [TO<t ZACD, 
ZBCD m toj 
ZBCD > ZACD 

ABCD-4 ZBCD > ZBDC 
BD>BC 



^1, AB + AD > BC 


a\, AB + AC > BC [CTO?, AC = ADJ 

AB + AC > BC. (aprtfta) 

f^c«?a foroTOs aafb ^ 'avz? Kaa am i 


ABC Ql^er I SPTf^ 4 *kvs CT, ZABC + ZBAC + 
Zacb = wm I 



: BC D afa afas ^#<3 c f^ fro BA *ta wi CE 

^ i 

'Sf*fl c t : (.'■id's BA 'O CE *3^ AC 'olc^is <S^, ^BAC = 

ZACE (Utwm I^M) 

'SIEJH, BA >8 CE mrairm WBCD '5IW3 C5F&, 'SRS'S? ZABC = 

ZECD <®P33ri CTM) 

' 5 [TOt ’’fit, 

ZBAC + ZABC = ZACE + ZECD 
^t. ZBAC + ZABC = ZACD 

ZBAC + ZABC + ZACB = ZACD + ZACB [S®#^ ZACB <?mt 






ft? ZACD + ZACB - *CTCTM I 
.-. ZBAC + ZABC + ZACB - ^ ’CTCTW l (smtf^s) 

i. snrw cu, Ojcws f^rascwts ’nfftas 3 * 'ffaw 

jroftaftre ^ia ®*ta «n<a ^a i 

^TOUTR : 

TO^fa , ABC wfa\l fcFVS I $TO 
AB = AC <W AD, f*in«W 
ZBAC-tfP ^^5 TO I AD, BC 
0$ D R^C® C^r TOJ 1 
SPTO TOtf® TO CT, BD = CD TO*. 

AD 1 BC. 

#TO : AABD van* AACD TO ntnT 

ab = ac (cw? n *m) 

ZBAD = ZCAD[.\ AD, ZB AC-43 
to* ad Qi^c«w :3 Tf t rr^ c t TO£ i 

.*. AABD = AACD 

BD = CD TO* 

ZADB = ZADC 

Rs$ trot van$ ^T^TOTO C^M TO TOIFP TO nnTOH I 

^rot* ad 1 bc. (smtf^s) 

ir. AABC van ^TSJTO D TOft ft^i aro cn, ab+ac>bd+dc. 

^TTOH : 

cm *m, aabc- van ^sjto 
D va^ fn^i srro to 

CT, AB + AC > BD + DC 

: B, D CTO TO E *rfn 
nfas ^ (?H AC ^ E 
C^f to TO* C, D CTO n*R I 
STTO : AABE va 
AB + AE > BE (1) 

tots acde va, 

DE + EC > DC 


A 




( 2 ) 




bbrAfi 


(1) n*« (2) n*CTO ^fn, 

AB + AE + DE + EC > BE + DC 

nr, AB + AE + EC + DE > BD + DE + DC 

TO AB + AC > BD + DC [.*. AE + EC = AC. TO* taw* TO DE 

fncTO i ] | 

fc. ABC Ri^cTO A ^KR*^ TO* BA D <#3 va^STTO 

nfas wt n*r or, ba = ad. stto ^ cn, Zbcd vanfa nnrom i 


TfSHTO : 


nCTOfn, ABC Ql^C 1 * AB = AC I TO ^RR'*! A TO* BA 

D va^’fvTO nf$5 W 3*1 C*H BA = AD nai C, D CTO n*R I OT't 
<p*jc® $.c< cn, ZBCD = to naic^in l 

snm : aabc va ab = ac 

ZABC = ZACB 


TOTS, BA = AD = AC 


AACD va AC = AD 


ZADC = ZADC 

ZBAC + ZABC + ZACB = 
nnwW 

TO ZADC+ZACD+ZACB+Z 
ACB = ^ 

ZBAC = ZADC + ZACD TO* 
ZABC = ZACB] 

nr, ZACD+ZACD + 2ZACB = 


D 



TO 2ZACD + 2ZACB = ^ 


WW 


nT, ZACD + ZACB = TO WPH 
[^sn V I' 1 K' < P 2 TOT TO] 

nr, zbcd = l 7 TTO s r e t i («rntf^) i 




±\r 8 

*o. snrw ct, fa^tsrs c * i c^h ^ ^rrj?! ca*rt°*t 

^fsrrsirt^ t^rc^j ^srs 'src^fo i 

^TWR : 

>IW^fl f ABC 43^ I 43 
AB 43*. AC <W*13 33jfa»l 
WOT D 43t E 

STW '^^5 $,C< C3, 

DE||BC^«.DE=jBC 

: D, E C3T3 OT F 
3^5 3# <33 EF = DE 33 43K F, 

CCTW^Sl 

fifW : AADE 43<.ACEF 43 
3t3i 

DE = EF, AE = CE 43t 
ZAED = ZCEF [ftsrlH CTM1 
.*. AADE = ACEF 
/. AD = CF = BD [.*. AD = BD] 

43* ZDAE = ZECF 
43! 4 < Pl’$3 C^PT c t 
.\ AD||CF 

BD, CF 43 33T3 <03* WW3I3 l 
.*. DF C33T BC-43 ^413 43s 3 4 1^3 1*1 
ftf DE = \ DF - 
.-. DE = j BC 

.-. DE || BC >W DE = j BC. (STOtf^) 
ii. ABC’nfm^ftpjw ZA = «a^ 7 nrm c n BE«CF'»t«)pni 
SUM CT, 4(BE 2 + CF 2 ) = 5 BC 2 
SUM : BE 2 = AB 2 + AE 2 
<4W CF 2 = AC 2 + AF 2 


A 



vg<tf^ ftf3|43 


i&VC 


4(BE 2 + CF 2 ) = 4(AB 2 + AE 2 + AC 2 + AF 2 ) 

= 4(AB 2 + AC 2 ) + 4AE 2 + 4AF 2 
= 4BC 2 + (2AE) 2 + (2AF) 2 
= 4BC 2 + AC 2 + AB 2 
= 4BC 2 + BC 2 = 5BC 2 



AABC 4 AB > AC 43* ZA 43 AD, BC D 

C^T 3TC3 I (STOW 3^ (J I, ZADB I 

W «TR : 

ABC^fe^l 43 AB> AC 43* ZB AC 43 AD 

Gtf\ BC 3T*FP D f^C® <m 3*3 I m*\ 3*3^® 3C3 CT, ZADB 43*ft 
<3431 

aTJTW : AABD 43 ZB AD + ZABD + ZADB = 180° 

A ADC 43 ZADC + ZD AC + ZACD = 180° 

ZBAD + ZABD + ZADB = ZADC + ZDAC + ZACD 

A 



3T, ZB AD + ZABD + ZADB = ZBAD + ZADC + ZACD 

[ .*. ZBAD = ZDAC ] 
^T, ZABD + ZADB = ZADC + ZACD. [ .*. ZBAD ^ 

iron 






AABC 43 AB > AC 
... ZACB > ZABC 

ZADB > ZADC >3?n C’H'I I 
ft? ZADB + ZADC = 180° 

ZADB -3^ 3>^IWT C 1 1 (swifts) 

i«. *rft ABC <£raf& fa?wta ^fa?® 13 cm « 

«tftft?> *n<faT 17 cm 51*1, fa? Win C’f>il<p»l fM» ^ I 




, ABC fa?wa AB = x cm, AC = 13 cm >95* BC = (17- 


x) cm. 

iq^TO, ABC ^5 

x 2 + (17 - x) 2 = (13) 2 
=> x 2 -t- 289 - 34x + x 2 = 169 
=> 2x 2 - 34x + 120 = 0 
=> x 2 - 17x + 60 = 0 
=> (x - 12)(x - 5) = 0 
=> x = 12 Or, 5 



(17— x) 


C 


17 - x = 5 Or 12 (x-<fla TO 12 « 5 
CWI = \ X 5 X 12 = 30 ^ CT.ft. 


Ans : 30 ^ (Tf.ft. 


^8. ifppfl* 12cm <sa i 


TOTO : 


TtJ ‘a’ AC = 12 cm. 





*trS 

f 5H njfs *n$, 

AC 2 = AB 2 + BC 2 
^ 144 = AB 2 + AB 2 l AABC 
=> AB 2 = 72 
... AB = 6>[2 = BC 

C^3W*l " j * AB X BC 

= ^ X 6^/2 x 6^2 

= 36 5<i CT.ft. I 

Ans : 36 5<i CT.ft. __ __ ^ 

5ft, * w wi apm cctwi Brts .*n 

«. ABC «* ™*w »!• «>■ *■■ ?« ■»' S *"' 1 

,. AB.AC .% 

5x 5x __ 

aiffra. X+- 5 - + 6 " 1 
^1, 16x = 96 ^t, x = 6 

^5^, BC = 6 WBJ ^ AB = AC 
AC=^«-“5ft^l 

a = 6ftcra,b = 5ft?ra. c = 5fttol 

A-<^ABC^«rf^2s = (6 + 5 + 5)fi^ = 16ft5rai 
... s = 8 1 
A crea ABC 'flu cwp*i 
= yj s(s - a)(s - b)(s - c7 ^ ^ 1 
= yj 8(8 - 6)(8 - 5)(8 - 5) 

= yf 8xTxTx3 
_ ^ 144 - 12 ft5T5 l 
Ans: 125<iftfrsU 



Theorem of Pythagoras 


ftfaarc *t#hFi?r 

>• Aabc 43 ad 43ft wsrti arm or, ab 2 + ac 2 = 2 (bd 2 + 

AD 2 ) (W53f3f343) 

*Rt3H : 

AABC 43 AD 43f&33J3t | srsiT«f^5 AB 2 + AC 2 = 

2(BD 2 + AD 2 ). 

Af 3^3TC BC43$33AE*P3frf3l 
finrK : AABD 4, ZADB tptcOT I 



AB 2 = AD 2 + BD 2 - 2BD.DE ....(1) 

A ACD-4 , ZADC *fTC3W | 

AC 2 = AD 2 + CD 2 + 2CD. DE 

^T, AC 2 = AD 2 + BD 2 + 2BD. DE ...(2) 

[ AD, BE 43 $33 33J3T I Tgjsat*, CD = BD ] 

(i)3*« (2)3*c3m3t3 3$, 

AB 2 + AC 2 = 2 AD 2 + 2BD 2 

31, AB 2 + AC 2 = 2(AD 2 + BD 2 ) (OTfft^) | 

i . ^foftWBJrwd S-'HWfS ^5^ « 2WW I 

^ 33t, gro w 333 C 3 , 43 ft ^c3i«rt $33 

3^fcTOT3 C>4«M ^33 3$ 3TJ3 $33 W'J 3^TWTOI3 CTO»ffI 
33f$3 33T3 I 


<3313^ 3f*R 


S&tri* 

7Rt3R : 

3R3f3, ABC f4^3 ZA = 43 TOf't, BC = a, AB = c, « 

AC = b. OT3 33^5 3C3 CT, BC 2 = AC 2 + AB 2 'ifa, a 2 = b 2 + c 2 
: AB 3l$C3D3fo3fa53ft C33 BD = AC = b33 I D Pj-^C'o AD 
$33 3*3^3 DE C33t*3 ^3 C33 DE = AB = c 33 1 C, E <3 B , E 
C3T3 3l3 I 



gR T3 : 433, AABC « ADEB 4 

AB = DE = c, AC = DB = b [W3 

43°s'5^f ZB AC = ZEDB [3TCTC3 43 W3tt] 

AABC » ADEB 

BC = EB = a 43* ZBCA = ZEBD 

433 <7JE^ CA 1 AD 43* ED 1 AD, ^3T* CA || ED. 

^43 , CADE 43fi> Slftfiriiro I 
^1313, ZABC + ZBCA - 43 W3t3 I 
ZABC + ZEBD “ 43 W3T3 1 
ftj, ZABC + ZCBE + ZEBD - ^ W3T3 
ZCBE = 43 33(313 I 

4^3, CADE 3StPrfcf3R CTOI3 C**433 = A C33J CAB 43 (**433 + A 
C33 1 CBE 43 C3>433 + A (34 EBD 43 (3433 I 

~ AD (AC + DE) = \ be + j a 2 + \ be 

1 1 1 

3t, j (c + b) (b + c) = be + 2 a z 

3T, | (b + c) 2 = be + ^ a 2 

3t, ^ (b 2 + 2bc + c 2 ) = be + \ a 2 

3T, j b 2 + be + j c 2 = be + j a 2 




(^3t 5 5tf^5 


2 = ^a^ 

b 2 + c 2 = a 2 (OTtfW) 


*. abc 4ftfb f^r^ i bc - 4 S ^rf^sf p, bc 43 

$*R <71 C^R f^l OTR p B 2 + pq2 - 2PA 2 

*rm«TR : 


CW ^rr^, ABC 51#TJ 
^ AB = AC, ZA = 4ft ^ 

BC I P, BC 4* <71 <7FR 

i srh <r*qc\£> w, pb 2 + PC 2 = 
2 PA 2 

ftfft* : p^5 AB tw AC 4<5 fc*B! PD, 

PE «T^ I AP <7H*t ftfa I 

«RH : ADP PA 2 = 


c 



AD 2 + PD 2 ( 1 ) 

AEP nntntf f3|$tsr, PA 2 = AE 2 + PE 2 (2) 

CEP ftfC® PC 2 = CE 2 + PE 2 (3) 

BDP wnt% fa^OT, pb 2 = PD 2 + BD 2 (4) 

ADPE anli! aia'scra l 


/. AD = EP = CE [ .-. ZC = 45°= ZCPE ] 
ant AE = PD = BD [ .-. ZB = 45° =ZBPD 1 
(3) nt e (4) ntCTM ntn, PB 2 + PC 2 = PD 2 + BD 2 + CE 2 + PE 2 
= PD 2 + PD 2 + AD 2 + AD 2 
= 2(PD 2 + AD 2 ) 

= 2PA 2 (OTTPF5) l 

«. ffoar, Aabc air Zc^fwtnw, ad, bc air $nn ?r^i warn cn, 
AB 2 = AC 2 + BC 2 - 2BC.CD 

: 


went 'srro, AABC an ZC 
ad, BC an $nn n^i 
snw hire's 4 c< cn, AB 2 = AC 2 + 
BC 2 -2BC.CD. 

STOW : ACD 5Wnst% 13|?OT, 

AC 2 = AD 2 + CD 2 ( 1 ) 

ABDnntnt^ 1ai?OT, 



RPian dljsiG *tf*in 


AB 2 = AD 2 + BD 2 
nr, AB 2 = AD 2 + (BC - CD ) 2 
nr, AB 2 = AD 2 + BC 2 + CD 2 -2BC. CD. 
m, AB 2 = AD 2 + CD 2 + BC 2 -2BC.CD. 
ab 2 = AC 2 + bc 2 -2BC. cd [ ( l ) nt (srorPte) i 

8 . nft cn rcni ftrjmrn anft ntja 'em! niftvtarn c*a<c»i nnn 
ntp <m af&n-i nifmaretirn c^anwn nafiira nara nn, ntn 
ertnt® nijrmin nre^s entafft natntn nm i 



sjaw mrcn nsn cn, ZB = an natntn i 
nran : DEF anfiS fa'gsr 'alfn, ntn ZE = an 
ntam, DE = AB ant EF = BC. 
srarH : ADEF an ZE an natnH, 

■gnmt ^ntCTiniOTn ^nniwm nrawi ®n$, 

DF 2 = DE 2 + EF 2 
= AB 2 + BC 2 . 

= ac 2 [w^n ?m] 

DF = AC 

AABC ADEF 4, AB = DE, BC = EF. ^m\ 
41°s AC = DF 

AABC = ADEF .*. ZB = ZE 
ZE = 4ft ’ 3 T s TC3 s l c t ! 

ZB = 7 r 5 r^l c t i 


Circle-Theorems, Corollaries 


* . <? 3TPrt^faf i r$ ^5 43*fl> R33t$ Qi^st i Qi^fta 

C^4«P°1 f*tf?J 4*^3 I [^®3 f^f^T^PT] 

^f3, o 4 < pfD abc 4<pfD ^QjffiRi® rsrt^. 

lai^Br i ob = oc = fza 3jpn*j = 5 tfo (<?mt \ 

^m\ WlPf, 333T? f3J^$R 2tf®ft <3^*13 60° I <3K3$ OC OB 

GWT 33TTO ZACB 43* Z ABC (3 s 33f^3fe® TO ®Tt ZOBC = 
ZOCB = 30° TO I 

TOR, O f3^TO BC C33R $33 OP TOT 3t BC (33TC3 33%ff$® 
TO I ^®3ft BP = PC. 

OP OP 

>a«R,OBP5TO^I%f3If^«!^ , 1lt, sin 30° = Qg = “J - 
.*. OP = § [{ sin 30° = j ] 


'=rmra, AOBP-tQ 


OB 2 = BP 2 + OP 2 


25 = BP 2 + ( | ) 
BP 2 = 25-^p = 


75 

4 


A 



'0al<F«l faf$i*£R cU^H'C 5 tf®t® 




A ABC 


BC 2 75 

(~T> "4 

■ f>» 


= 32.475 3<f 
Ans : 32.475 3<i 


W3T, 



fkai, OAB, OAC « OBC 43 *R*pTt RRfW? 43* 4t33 C*F3RR TO3 
43^ 4W3 C^4?P3 ? p3T3 <3t3TO AABC (333T^) 43 C^4WT3 TO3 I 313 
3*®, <^l$ (S^'CBR 3f®fiR $*5®T h 43* AABC- 43 3f®3t? a. 


sqqTO, 3x| ah 

VI 

2 

V 3 


V3 


h = T a 


A— a2 


(i) 


'sfT^ra, w*i# filler omc «w *nt- 

OC 2 = OM 2 + CM 2 

=> (5) 2 = h 2 + ( ^ ) = h 2 + j- 

2 


h 2 = 25 - 

V3 2 

(Y' a > = 25 

— - 25 - - 
36 “ 25 4 


l ( 1)^5 J 




'Q<5 1 <^*1 






=> a 2 = 75. 

AABC = ^ a 2 = X 75 = 32.175 51% I 

5 5f% ^c« ai»WPi® jit? 

<^w 30° i Mi f*rfs i flf*MPil 

SWUIH: 



•src=3 5 5f% ^jpn4fol*tf> o c^RPi® <a^fB li'jw 

ABC 'sreffit%3 me* I ZABC = 30° W ZACB = 90° <«t sifagi* AB l 
.\ ZACB - i 5PICTMI 

... ZACB >a^ <*W I [.*. ^^JS 35 ! C*W i ’WWW I 

.-. 'sipi'^ei AB 5®l ^JIPI I 


.-. AB = OA + OB = (5 + 5) 5f% - 10 51% 


.-. OA = OB 

= 55f% 


AABCWS’nt 

• w AC 
sin 30 = £g 

I_AC 

^2 ~ 10 


=> AC = 5 5f% 


.-. BC = 'J AB 2 - AC 2 
= V 100 -25 
= V75 = 5V3 5f%i 

... fa-^fSa ^ij ofta Mi ^ima^ 10 5f%, 5V1 51% « 5 51% i (®««) 


, Q?rr^ cG*E *tf^5 




0 I oc^ Wtt wn AB, CD Y** 9 v?mzup 

wwm err tom fiT*rt e r ^r Zaod «£Wt Zboc c * hi 
[^r RPi^pt] 

*r«rR : 

^ ^fs, o AB <3 

CD WT P 9\\V5 *133*13 ®T*q'olt< 

err 3^3 i aw w ^ ct, Zaod 

i£R^ ZBOC CW I 
'3|'WH : DO 3ftte 3*313 33WCP 
e f^c® err 3*e3 i E, c amt 333 i 
aw : zdce = io° os^js** e^r^) 

,\ AB I I CE 

.% m ac = m be. 

.-. ZAOC = ZBOE (i) 

ZAOD + ZBOC = ZAOD + ZCOE + ZBOE 
= ZAOD + ZAOC + ZCOE = ZDOE = * WPM 
cqcgg ijfi> e^R«m >wf3> ^ ^3*ffre3* <n3fi>3 cw 

TO I 

zaod Ws zboc = c*m | (gnnf^) 

i. c*t$a *r x?jm* GT*rt?t 4 to 

*33 $*13 I 

^m«TH : o e^g f^rfc ABC 

ab 3iPr 33 ^rr 43*ft to *03* D *3$ 
to 43 to i o«d c*mt 3# i 
aw 3*3re ^C3 C3, od e3*rt ab to- 

v£R| *1**1 I 

: O « A ^O <3 B <7Tt*t I 
2mt«f : AO AD ^ AOBD -4 
AD = BD 1 D, AB 43 ] 

OA = OB [ $TOI "5^ ^TPTI^ ] 

4>mOD yrt^^i 
AOAD = AOBD 
ZODA = ZODB. 

e^t'tn e^t't '©iwa ‘ 5 i^wi‘ 9 i ^rvR, 

ZODA = ZODB = 4* I 

«T5i£TC, OD 1 AB [ 5Rtf^ ) 








O t-^1 R)^ '3RT C^T*f «(f^9»v» ®T*RJ ^ ^Tt- 

C$ ?Rf%<%\5 ^E?J I 
^rf<TH : 

^TT^fs, 0 ABC AB ?m ^ *sm «i)I^^O 

c$u? <$$ wt 4* $*ia OD *r**j i 

STON W $(.4 (71, OD, AB Wt-C^ D TOI, 

AD = BD. 

: o, A O, B (7TW I 
fiTCH : OD 1 AB ^QTO 
ZODA = ZODB - 4ft I 
AODA « AODB 
I 

4*R, AODA <3 AODB W^T^t 
*TC<fT 

OA - 'aifo^'&r OB l$TOI 4ft$ 

^OD = OD pnwt ^T?] 

AODA w| AODB 
^5^, AD = BD. (SPnPte) 

\5. ^TR TO C^3j (XZft I 

^twr : 

O ^CQri «£TO AB 3 CD ^3?I 7RM Wf I tfsiH <p<k^ 
^ (71, O (TflTF AB ^ CD WTCRI I 

: o c*rzft ab o CD wr tea fc*ra 
ftmoi oe ^of *p*j csp fret ^ i o, A 
4^o,c<7mt^i 

STSTK : C*IM$ <jl^ (71 C^H 

wt-^a wit^ 5 7f3#?r%® 

fttt OE 1 AB « OF 1 CD. 

^5?lft AE = BE ^ CF = DF. 

.-. AE = | AB <*FK. CF = \ CD. 

ft? AB = CD |WTt] 

.-. AE = CF. 

<9«R AOAE >W AOCF W’Ft'ft Ql$ert«J!l ^Tt*0 

OA = OC l$TOI 4ft$ ^TPTtf] 

*m AE = CF 




'Qiil < ^ tf ! ’tf^S 

P /. AOAE ^ AOCF 
,\ OE = OF. 

oe of <&% o ctt* ab wi cd ^ i 

•^^K, AB CD WIW C^5 (Tft^ I (£Tsrff*tv5) 

8. Cft% fP5 »i»iynv5f ?PP*T SfTt TO I 

*nrt *rr^ : 

O Cft*$ ^lAB 'G CD ^ WH I O C 5 *^ AB <3 

CD OE « OF ^ <WOE = OF. 

Wf ft$UZ (71, AB = CD. 

:0'9A^0«C(7n^^l 
fittH : <7TC3$ OE 1 AB <WOF 1 CD. 

^\X, ZOEA = ZOFC = 4ft ^K7m | 

, AOAE «W AOCF 

'oif^'^er OA = '°ii^>'5'6( OC f^C?I ^c'Q<5 

^lOE = OF [ wn ^T1 

\ AOAE = AOCF. 

AE = CF. 

^TPl WWW Wl ^ WJT^ 

I 

.*. AE = \ AB ^CF = |cDl 

^k,|ab=^cd 
31 ^, ab = CD. [ OTf^ ] 

*. to t’m ^m?rm ^s*t ^ c*w* i 

^«rr^ : 

o c^faf 5 ^ abc ^ ^ bc <a?r ^ 

^ ZB AC «4PK ZBOC I 



ibifct r 





ftai-'o 

3-5*13 3*3?$ 3X3 C3, ZBAC = 2 ^BOC 

grot«t : o) 33C3 *jw*f3 f ac C33t?3 to to (ffcs-M 

4 era AAOB 4 

oa = ob 143$ 3imtf l 

ZOAB = ZOBA 

AAOB 43 

ZBOC = ZOAB + ZOBA 
= ZOAB + ZOAB 
= 2ZOAB 

ZOAB = j ZBOC 
ZB AC ZBOC 

(*) 4<m upwft. AC at>m ** ffea -' s) 1 ' ama A f ^- 

ftra AD I , —p, 

CD WP* ** ZCAD aa AD m 1 ^ 

(i) >5|<i<lft ZCAD = j wH*4 ZCOD 

<m, ffca-* atcwiCT b « c ft* ad emta **• ^ aRp,r5) 

ZCAD + ZBAD = j(ZCOD + ZBOD) 

^t, ZB AC =jZBOC 

^,f^-oa(c^B«c^AD^^a^^^®) 

ZCAD - ZBAD = j (ZCOD - ZBOD) 

?t, ZB AC = jZBOC 

crat 

ZBAC^ZBOC 




<3«TT^ d?9rt> 3f®fa 

fc. STO13 3*^3 CT, C333 4^ *1^13 I 

^ ^ 

*j(X<?f3, O 3^ AB 43Mb 

3TT^ 43?, ZACB 43*fS W[*P3 (333 I 
OT3 3*3X3 3X3 C3 , Z ACB = 4 3* 

>1MC3>I3 I 

: AB-43 <3 3TC3 C f3^^3f^5, 

^513 f33ffa 3TX3 ^333 $33 43*fi> f3^ D 
i 

firm® T : ADB FTX33 $33 3OT3T3 ^^3 
ZACB 

= j ((3^3 W, C<Ft3 AOB) I 
f3*$ >13«1C^I3 ZAOB = ^ ^33OT3 I 
ZACB = ~2 *WC333) = 43* W333 I (331^) 

<\ . ^C<5 3 C3 C3*H f^T® '33*ff^3tsft 3lPTtX^3 $33 3*3 I 

♦WOTT : x""' 

TTC33# O C**Jtf3f*T$ 43*1$ / \ 

3TC3 $33^3 P f%Si PT 43*ffi / Q \ 

y*\A^> 43?, OP f3^3I3t 1 K / 

3iprr<* i \ \ J 

OT3 3*3^5 ra (3, PT 1 OP. Ns ^ T 

: PT ?3*fX3*3 $33 P 9 

C3OT3 43*f$ f^Q M 43?, O, 

Q (313 <pld I 

arm 3 : (3^ ^33 P t3^5 PT 43*1$ ^3, ^J53K £ P ^ 3J®^> PT- 
43 ^33^3 ^5RJ 3ftC3 313^3 I 

3j\53I?, Q f3^ffi ^C^3 3fe3 ^<f>3^ I 
OQ ^33 3imt^ OP 43 COT 3^5, 

^^1^, OQ > OP 43?. ^3*t f3^ P 3T^5 PT 43 ^3?P3 33 Q f^3 W3I 

Wl 

(&$ O C3C3S PT ^33 OP ^3 ^ 1 

^©31?. PT 1 OP. (fiWfte) 

^X®3 3ft S^3 (333 f^ C37^P ^ ' y 3*fa UHW, A C3l^ ^ 
f^P53T33 33H 3^3 I 

*TOt3T3 : 

viw ^la, O C43 ftfipS ABC ^03 P ^58*1 fH a^t. PA « PB 
aftliya "^03 t«i 4? i 




booo 





: O, A; O, B tfSftO, P cm ^ I 
OTW : ZPAO = ZPBO = WTO I 
APAO « APBO W^t4t far$W3 , 

^fv4>^6r PO = «ri^§'8r PO 

oa = ob (4^ ^rrm^i 

.*. APAO s APBO 
.*. PA = PB (OTlft*) 

i*. O ^ ABCD b^s? I AC, BD 

^4t?I E OPf tfTO ^p CT, ZAOB + ZCOD = 2 Z 

AEB I 
W«TR : 

, ABC ^C'Sd O I ABCD t34fb | AC <3 

BD b'^etfiR ^4 I ^4^?! E R**iW> <K*J I SPlPt < W(>s 

CT, ZAOB + ZCOD = 2ZAEB. 

: OA, OB, OC, OD cm I 
tfTO : ZAOB = 2ZADB 
[ v cw W *rRf«r*t 

CTOtaft’P] 0) 

wZCOD = 2ZCAD 
[v c^M v tRR 7 5f c^rwij 
fl*pn w 

(b) ^ « (*) Tlftwt OTI 

<p(.fl, 

ZAOB + ZCOD = 2ZADB 
+ 2ZCAD 

= 2(ZADB + ZCAD) = 2(ZADE + ZDAE) 

= 2ZAEB (/. ADE 43 ^ftsTW) 

.-. ZAOB + ZCOD = 2ZAEB (STOP'S) 



3S1<P»1 Pi Pi 4^ It 'tf'fcS 


boob 


>«. fka ab 1 wt CD. AC « bd 5t»mi c^rg 3«tmn zaoc « 
Zbod Ssn^ *hthi ain't ^gn ot, Zaoc + Zbod = 

>1*ICTO I 

: 

?m 3 Ifeg, Wf AB1WT CD, AC 
o bd fito cros ^^rra^sj 
ZAOC <3 ZBOD TOE* I 
3TO CT, ZAOC + 

ZBOD = ^ WTO I 
ojv&JH : A, D CTf^t ^ I 
tfTO . yff AC 43 §*f3 
CTO** ZAOC 43X 
^3** ZADC. 

,\ ZAOC = 2ZADC 

*Fgp\, ZBOD = 2ZBAD 
.*. ZAOC + ZBOD = 2 (ZADC + 

ZBAD) (1) 

ft? A AED 4, ZAED = 43* WTO I 
,*, ZADE + ZEAD = 4^ 

3t, ZADC + ZBAD = 43* WTO 

(i)^*re3t$, zaoc + zbod = ^ wro i (srorfa 1 ®) 

bb. O ^C53 AB « CD m ylb E C*3 

3*3ff3 smter ->$p CT, ZAEC = ^(ZBOD + ZAOC) 



w«rm : o acb ab « CD 

^ wr ^33 wro 3TO3C3* E 

C** 4C?J 1 m°\ W5 3.C< C3, ZAEC = 

5<ZBOD + ZAOC) 

: OA, OB, OC, OD, BC <3 BD 
C3t*t 3*f3 i 

sm W : ZBOD = 2ZBCD [ .*. CTO^* CTO 3f3fa** CTO^ fiflftl 



ZAOC = 2Z ABC [ /. ^ TOW] 

CTW TO, ZBOD + ZAOC = 2ZBCD + 2ZABC 






= 2(ZBCD + ZABC) 

= 2(ZBCE + ZEBC) 

[ .*. ZBCD, ZBCE ^ZABC, ZEBC C* TO] 

= 2 ZAEC 

[.*. ABCE 4 % ZAEC - ^*#5 ZBCE + ZEBC] 

2ZAEC = (ZBOD + ZAOC) 

^t, ZAEC = j (ZBOD + ZAOC) (fiTOlfa®) 




ftf 3 r<ire ^51 **13 

v> , grmr; (Tj > ^ ^ 

t^ 5 Tfsppre# vir^* <dt ^5^1 c«ic*M I 

TOTO S 

TO ABCDEF v£TC*fi> I TOI 

OTT«t TOT 3*1 «*R* ^TOT G 

R-'XC* C^t * 9 CS(A I 

<£PR, ABCG « AGEF- 4<J TOJ ZBGC = 

ZFGE (ft*rSH CTOt) BC = FE (.*. ^ 

ZBCG = ZGFE (4^1TO CTOt, CTO^ ^ 

«i^c*n ^tto w 

TOTOT*T I) 

BCG = AGEF 

STTO TOT TO , 

AABG = AGDE 
TO* 



AAGF = AGCD 




booO 


BG = GE 
CG = GF 

><H«. AG = GD 
o 5 U 5 afcft ^5 ^ 1 

«* zagb = zbgc = zcgd = zdge = zegf = zfga 

= ^ = 60° 
o 

,a*R, ABGC >sa ZBGC = 60° 

ZGBC + ZGCB = (180° - 60°) = 120° 

^1?!, ZGCB + ZGBC = 120°/2 = 60° (•"• GB = GC) 

ABGC 




Tj^ TVb^Lm CTOH vfiWffi TO* 1 I (SPrtf^) 

***■*«<*« 


1 T 5 n*(H : 

^re^sfg, ABC BC D 

(TfltZACD®^^! 


*ai wit, ’R*' ^ 8IS| 



srat®! ’RIPS CT. ZACD = ZABC + ZB AC 

*«•** : BA II CE '*<** ^ I 
OTH.eTOIBAjCE'WACWWI 

^nm. zbac = z ACE upnw cm ' 


>oo 8 


«?rr^ 


^rm, BA || CE BCD (&T < P ^5?TRZABC = Z ECD cm 

toi 

ZBAC + ZABC = Z ACE + Z ECD 
^t, ZBAC + ZABC = ZACD 
»* *• ACD = ZBAC + ZABC (fiTOtft*) 

s. srnsrra ♦rfrvt'W fkcs c^jn ^ i srfo 

^ to •rwrro ^ *rf *n^ ? 

ftPfviPfl 

toto ; 





firPfferTOT cwi = - (^tom ^ raa x 

X 


- - (Vo + **o) X i*o ^ffiltTSl 

X 

“ VDOO X 'bo = bVooo ^lf*lbl<q 
^f^F = X btrooo T>faT 
= k^,<to,ooo T>TCPt 

: ^,<?o,ooo I>W 


abcd AC c?r*rt ^ 

ZBAD taa ^?r, ^ bc = CD I 


*rtTO g 


'G^i4 4 i d>^r& «tf^ 


ioo<? 


TO^fa.ABCD v$fzm Z A + 

ZC = * I AC ca*t ZBAD 
i£B! I STO W TO C<J, BC = 

CD. 

arm g ZA + ZC = * 

.*. ABCD ^S** 

/. ZBAC = ZBDC 

(i£R$ ^T^*tf^5 

<£Pfc ZCAD = ZCBD ^erctf 3 rt5 <3W) 

.-. ZBDC = ZCBD ( { ZBAC = ZDAC) 

.*. BCD 

.-. BC = CD (awtf te) 

*. ABCDE ^ AC « AD 4S ^ I 

2TTO CT, AC= AD. 

?RTTO g 

ABCDE *13^ I 

^STTO AB = AE = BC = CD = DE 

AB = AE (i) 

BC = DE (ii) 

ABC« AEDfsi^rTO 
AB = AE [(i) TO ] 

BC = DE[(ii)TO ] 

cm ZABC = ZAED [ .*. ABCDE I ] 

s&TTO AABC 'Q AAED I 

.*. ^ AC = AD 

AC = AD (Proved) 

vs. tfTO CQ, fa'JTSf OT C*H 

^st 'srss** c^t c trors cro*pt®ra ?tto i 

toto s 

TO ^ ABC ft|$O0ra BC-^ C3 5 D ^5 ^ ^ l ^ 

C*M ACD I 




ioo'b 


Ctr9TS 


2TOT3 WTC CT, ZACD = ZABC + ZB AC 

4I53H : c, AB-43 *wlw!l*i TO, CE G33T $HI 33 I 

SWH 2 CTW5, AB| | CE dW AC W, 

3JB3R ZBAC = 4TOGJ C*H ZACE 


A E 



ZBAC = ZACE 

TO13, AB | | CE BC 3T, BD 

ZABC = ZECD (CTR$ CTO) 

ZBAC + ZABC = ZACE + ZECD 
«mt, ZBAC + ZABC = ZACD 

ZACD = ZBAC + ZABC (3^5) 


Area related theorems and construction 


faPit£PT 

* . srot3 ct, toi i 

[\S8^l 

rR : ABCD ^mf^5 dW AC « BD 3^1^ q 

f^5 CS3 TO I 2TOT3 TO^5 3CTO, AO = CO ^ BO = DO 



gptt3 : (MS$ AB « DC 3iP3?l 3^3313 4m. AC <3 BD^rra^f&C^, 

<7TC5$, ZBAC = 4TO3 ZACD ^ ZBDC = 4TO<J ZABD 

433, AAOB « ACOD 4?J *JWJ 

ZOAB = ZOCD 

ZOBA = ZODC 

4m AB = DCm^ 

^K, AAOB * ACOD 
/. AO = CO 

<5^fTO, AAOD 4m ABOC -4 BO = DO. 

AO = CO dm BO = DO (afflfto) ^ 

*. ctt?th ct, 3*fttroi cm3 4mf& 


3m«rm : 

Vjc^ §, ABCD b^icm E, 
F, G, H mfTTO AB, BC, CD 

4m ad <51^1^ 

EF, FG, GH 4m EH C3T3 
3*fij I 3m3 W5 ^ CT , 
EFGH 433ft I 

: AC cm3 3?fa I 


A 

H 



D G 


ioob- 




GITO^ : AABC 43 E, AB C^fm *Klf3^ I F, BC CSTO ^TO*! I 

ef cm ac C3TO i 

EF||AC43?EF = jAC 

4T3I3, A A DC 451 AD « DC <3313 Wf^ 3313SR H 43? G 
HG CTO AC CTO3 <3 srcfo 1 

4<*KGH|| AC 43? HG = 2 ' AC 

.-. AC 1 1 HG|| EF 43£ ^C = HG = EF 

4*t<? hg 43 ? ef 33* , i3 ’rh s 33 warn 1 smt«t 3531 313 < 3 , 

EH 43? FG 33*33 JRH « 3314313 I 

EF GH b^wa <TT5^pTT ?RR <3 ^RT^M TO EFGH 

4<pfD ^TR^FF I (£Rtf*ft5) 

\s. ABCD 43*fi> TOTO^ c**p^fl 3TTO 3*^3 AC 43* BD, O Pile's 
4TO^f?C3, AB + AD > 2AO. |wl^| 

TOTO : 

ABCD TOTOc** AC 43 BD 3**fol 'IdTO O fsrf*F3 TOC* 

STO 3*3^5 TO C3, AB + AD > 2AO 

sprFt : 'srmr wfft , 4TO 3RrafTO3 f3*rfte ^^jpu *rro3 ?rh 43°s 

v ld> y l51C<P 3*C3 i 

ABCEWnwftCTa AB = CD 
AD = BC, AO = OC 4^ BO = OD I 
to, Qj^osra tos cto*f*i <nj TO33 3^ 1 



ABC ft§CBr* AB + BC>AC 
3T, AB + AD>AO + OC (CTO$ BC = AD) 
3t, AB + AD>AO + AO ( CTO$ AO = OC) 
AB + AD >2AO (SRlf^$) 


_ £&ju 


iooh 


<3<JT33 (fo Pft 

8 . if)TR v 9 ||{F 5 'SI'W 5 ^ , TO ^C*f 3 $*13 3 *ft*M 4 <Fft 5 

3<foTO!3 TO I flPMPfl 

*RtTO : 

TO, 4 TO 3<fcrai3 3 T 53 ^ a cw$\ mz, ^s?m. ^3 a 2 433 

v<jTO TO^5 TO TO 3*TO <3^ Wfa 5a 2 TO < 

: ct (^R TOU OX 43 $*13 OY TO I OX CTO* OA = a 43^ 
OY CTO OB = 2a 3*tf& I AB CTO TO I A <3 B <F CTO TO 3TOR 2a « 
a 43 3TO 3TPn^ ftC3 1 ^TO53 33TO C f3^5 C^r 

3^1 AC « BC CTO TO 1 ®TTO OACB §f*T$ TO^STTO I TO 3*^3 <3^3 
3*fc3 r C3J3 c*4<W 5a 2 3^ 43*3 TO I 
Giro : ZBOA = 90° 
aaob cto *n$ 

AB 2 = OA 2 + OB 2 
= a 2 + (2a) 2 
= a 2 + 4a 2 
AB 2 = 5a 2 (GPnfa®) 



<?. ABCD TOV&CTOI3 ^®T5JTO O C3 CTOft^l £TO 3^ C3, 
OA 2 + OC 2 = OB 2 + OD 2 . hW ^43] 

"JRtTO : 

C33T mC3, ABCD 
TOWTO 13 ^5T^3 O C3 CTO 
f^i srmq m® «, OA 2 
+ OC 2 = OB 2 + OD 2 1 
^aiWR : O BA 

CD 43 ^Rresirc EF CS’fl 

«5I BC C3S E 

43?. ADPfF C53 3R3I I 0,A; O.B; 0,C; O.D CTK1 ^13 1 
smt«t : OAF 5RC^t laifW, ZAFO = 1 JRC3SH 43? OA 'srf®?* I 

.-. OA 2 = AF 2 + FO 2 (1) 

'spjspi, ODF fSl^W, OD 2 = DF 2 + FO 2 (2) 

>45313, OCE *RT3sffi f5^ ZCEO = 1 43WI3 43? OC 4f^S I 
OC 2 = CE 2 + EO 2 (3) 

spjg-W, OBE 5RT33^t Ql'JJW, OB 2 = BE 2 + EO 2 (4) 

(1) e (3) 3?C3I3 3*t3, OA 2 + OC 2 = AF 2 + CE 2 + FO 2 + EO 2 
= BE 2 + DF 2 + FO 2 + EO 2 [ .'. AF=BE, DF=CE | 

= BE 2 + EO 2 + DF 2 + FO 2 
= OB 2 + OD 2 



bobo 


<33133 f3ft43 cfrsft 


'b. ABCDE 4^ffr *N*5«r, AC « AD 43 5J$f& 3<f I OTR 3^T or, 
AC = AD. [*o^I ftfti£R] 

■*rm«TR : 

ABCDE 43*ft *133^? 

.*. AB = BC = CD = DE = AE (i) 

ZABC = ZBCD = ZCDE = ZDEA = ZBAE .... (ii) 

A ABC 43* AAED 43 *TC3J 
AB = AE Pj*R 3T*1 

BC = DE [43*$ 3333] 

ZABC = «($$$ ZAED 3f$$Cflr3 

C333] 

.*. AABC = AAED 
AC = AD (OTpte) 

< \. OABC 4^ffr 3*fcwa 3 T 3 W 4^ ^33 o cs 

i 3ft m ac, 4 4^3* *R3t 33 3*fwm oabc- 43 
3ft%rr ft4?r ^33 i bvWi ftPh£R] 

3313R : 

tf3 AC = OABC 3<fWGB3 3^ 

B 
A 

AOAC 43 ZO = W333 
OA 2 + OC 2 = AC 2 
=> OA 2 + OA 2 = 4 2 [OA = OC] 

=$ 20A 2 - 16 
=> OA 2 = 8 
=> OA = 2V2 

OA = AB = BC = OC = 2V2 

OABC 3*fc , TOI3 3f3^Rt = 4 X OA = 4 X 2V2 = 8V2 43*3* 

$^3 : 8V2 4353s 




<33T3R f3f^l43 (.Utti 3f^$ 


bobb 


\ r , 43^ 3*fwW3 3tJ3 5 ^ 3CT, & 3*(WW3 3^^ $3 3 

3<fwW3 WWW 3^5? f3f343] 

3313R : 

>IW3*f3, ABCD 3<fwW3 BD 43*ft 3**t ; 

3<fWW3 3tp <2- ^ 3C3 43 3^ 

BD 43 §“33 ^^3^5 3<fwW3 CW1 

f^3 <MC^ 3£3 I 

3<fwW3 35^ BD = y]<t* + - <?V* 

3^% $33 ^^3*5 31^3 W4*W - <?VT X <?V^ " 

$x53 : <?o 3^^ 

*. ABCD 3^TFT3 3tp 3 tfo I AC 43* BD 3^33 O f^ps 
C^T 353^ AO 2 + BO 2 43 3R ^3 I [b<TC3 f3fo43] 

33t3R : 

ABCD 43>fD 3*33 I 

T 5T3 AC 43 BD 35%3 0f3^T® £^3 3*£3£S I 
,*, A AOB 43*1$ 33C35|^t 1 

[3^R3 ^ 3^ 33333W 33£33£3 

33f33f^5 3*£3 I] 

A AOB -4 
AO 2 + BO 2 = AB 2 
3T, AO 2 + BO 2 = (3) 2 [AB = 3] 

‘3T, AO 2 + BO 2 = 9 
.*. AO 2 + BO 2 = 9 ” 
bo. 33t3 35^3 £3, ^^3 b^C^3 £33^ 43*ft 3TJ£35 3f^5 353t®T £3 3ft S'** 
£333 $933 ^3 ft3#fe ^«*IS£33£33 I [ 

b<2^53 f3ft43] 


// 




^Rt3R : 

HW f3, ABCD 43^ \ AD 3T|£3s E 3f^5 

3#l 


2Rt3 353£^s 3£3 C3, ZABC = ZCDE 
433 ABCD # 

ZABC + ZADC = 180° t^P3 b'jgwa 
f33f^5 C3 s T e t3£33 C3h1^3 ^ '33£^T£ e t3 34H] 



«n3T3, AD 3T^ E 3^8 3f^5 3^3T3 33 ZADE = 180° 


>ol* 


’Gsl < p°r Rlpv^ 7 ! 


^Tl, ZADC + ZCDE = 180° 

/. ZABC + ZADC = ZADC + ZCDE 

Z ABC = Z CDE (SNIP'S) 

OA 2 + OC 2 = OB 2 + OD 2 (snttf^s) 
i i . StTOEVfli 41^ Mo ^ >£R* 8oo I 


5T5Jt«TR : 


ABCD iT-flCT?) AB = BC = CD = DA = Mo 


<*w. <a<pf!> ^ BD “ 8oo *j5 
'STTSTsTf 

AB 2 = AO 2 + BO 2 
*t, AO 2 = AB 2 - BO 2 


(Mo)* - 


8 oo 




•■ 'bSftoo - 8 o,ooo - **<?oo 



AO = btfo 

AC = ^AO = ^ X b<?o = vsoo ^ 
<q^c>i<q *ft*R 


b 

- “ X vSoo X 8 oo 
* 

= 'bo ,ooo 
$^3 : 'bo ,ooo 

b*. ^3sft> «ii3'ftc^wi3 vo <?\. ft. i cw»i (to 3n ot. ft. 

? [bO^si ftftiflPfl 

?rsrt*rR : 

VJW^R, WW xPT.ft. «W*T*yCT.ft 

b 2(x + y) = 30 (i) 

x + y = 15 

*3 xy = 50 (ii) 

9 9 

^TOl 'Sflft, (x - y) z = (x + y) - 4xy 

= (15) 2 -4x 50 
= 225 - 200 


x - y = ± 5 
x + y = 15 
x - y = 5 


'Q<3l<? 4 1 CljSlti ^5 


bo 


2x = 20 
.% x = 10 

x ^£13 3H (i) <4 <>11$, 

10 + y = 15 
y = 5 

Ans. : 10, 5 

*frrfa ftra smf 5 ^ v&ts^t ^tj 

c* r^ra *rftsrm ft<fa ^ i [bb-^i ft^i 

WfD< y*SF*X?\3 4*$ I 




sjmt wift, ^33 w§w3 c^ra <?8o° 1 ^53K 43 auw>j*rc 
C^t*! (<?8o -r <t)° = botr° 3R3 I Wg*r TOJ| 

*1031*1 (bVo° - boV°) = <**° 

>wf^ bvo° <iw sscvaj^ffi *13031$ 3t®i 
3^4 ft^a $^33 (STOJ *1031*1 3C3 = btro° - (<r° + <\*°) 

= bVo° - b88°= O'b 0 

$^3 : 3W>J'3fD *M $^1*} C^R^ *I0*IH Ob° I 

b8. ^fT ^^5 - CW ABCDE — 

AB = ftfctS, BC = bvo.^ ftfrm, CD = *\ ftfrm, DE = > ^ 
flftw, AE = bv.v flftrn, Z EAB = Z ABC = Z CDE = bo° [feo- 
^53 Rft^PI]) 


: 

■SR^#, ABCE Srfttwm I AE || BC AB 


• “ (blr.V + ivS.b) X 





ABCE <53 


>o>8 




> 

- - («*.<*) X >* 

- X 'b m >kvb.^ 

'5fRm, targe? dce ^ ctow - ^ o>* x <\) 

“ 'Jj X * 8^. ” 

ABCDE 43 CWI = (**S>.* - 8*) 

■ ^(tSA 

$53 : )<t8A <rff*U>l3 


>. STOW C3, 4"*$ $<T3 *£&x *&$ ^TTOTO C?P*ft ^TO?l 

fj^s^rcroara cro^*t ?rro i 

^m*TR : TO 4# , ABC « DBC CTO53 ^ BC- 43 W 43* BC « AD 

>ivitt<3iq ca^nros'rc*!! 'SRf^s i aro^rarcTOc*), acto abc=actodbc 



: BC GWm ^ B « C Tj9fT3^ BE « CF ®P*J ^ I 43T 
AD C<T*TO TO ^f^STlTO 5 W3R^ E « F ^ I 

5TTO : q^T^ rca EBCF 4^ffc ^nwtTO I C*TC^> A CTO ABC 43t 
mumCTO EBCF 43$ BC-43 §33 43*BC <3 ED *WI«3W C33TTO3 

MW isrfyfs A CTO ABC =^ (TOTOTOI EBCF) 

A CTO DBC = ~ (TOTOTO EBCF) 

A CTO ABC = A CTO DBC (sratfa^) 

«pn«r ^3*3 cn, cl i en t to^cto ^*rrf^[ srsfl? *r tfnraro ^c*r 4^fi> 

7TTOH : TO AB « AC 41*TO3 ^3T^C3 X « Y t X « Y Cm*t 

^ i srsn«t to ct, a cto axy 43 ctopf®! = ^ (a-cto abc) i 


'S3T3R ftPMPI CfrsS 3t«te >o><? 


A 



2Hn«r : Y, AC 3Tp TOTC BY, AC-43 §33 AABC-43 W*fT I 

A-CTO ABY = A-CTO BCY 

TOT5, AABY-4 X, AB 3T?3 ^<jf^TOT?l XY, AABY-43 33RT | 

A-CTO AXY = A-CTO BXY 

tj$3R, A-CTO ABY = A-CTO AXY + A-CTO BXY 

= A-CTO AXY + A-CTO AXY 
= 2( A-CTO AXY) 

<5^3 TOC«t, A-CTO BCY = A-CTO ABY 
= 2( A-CTO AXY) 

1J5?!*, A-CTO ABC = A-CTO ABY + A-CTO BCY 
= A-CTO ABY + A-CTO ABY 
= 2(A-CTO ABY) 

= 2X2 (A-CTO AXY) 

= 4( A-CTO AXY) 

A-CTO AXY 43 CTO^T = ~ (A-CTO ABC)-43 CTOFF3 I (amtfoff) 
vs. SJTO C3, fSP£CBf3 C3 CTO ^*TRt f^5T c^fUc4 ?TTO ftPT§ 

Qj'^’S? CTOS ^C4 I 

TfSTftTR : TO 3#, ABC AD OT *1*0^ I 

srsn«t W® TO C*I, A CTO ABD = A CTO ACD. 


A 



1ST55R : A I^TO BC ^ $*!?! AE ^ ^ I 

ffTTO : CTO^J AD^RI I .*. BD = CD. A C^3 ABD <3 A CTO A CD 
^TTO ^)BD<3 CD ^ aE - 

A CTO ABD = A CTO ACD I (£PTTf«te) 




'Q3! < P 4 1 


8. oth TiUtifecw ^rtjtpn « cro^pn *ro *an% 

dcvfej^ ^4 ijfl> ^5fs^ f^r^rcsv i 

toto : 

^c*i , ABCD TOraf^P i£R*. AC <3 BD <4?! "ffi ^4 I STTO 
CQ, 



m AB ^15 - CD ^ «W AD ^ = BC ^ 

W) ZBAD = ZBCD ZABC = ZADC 
(4) AABC a AADC 4RK AABD = ABCD 

TO4 : (M5% AB||CD AC CW CTC55 ZBAC = ZACD 
[i*Wto£ C^RJ 

TOR <Rt^ BC||AD Wn AC <^TO < 7^ ZACB = ZD AC 

(dj4l^?J elf'll 

4*R AABC « AADC 

ZBAC = ZACD, ZACB = ZDAC *Rl AC ^ TO1?R 
.*. AABC m AADC 

AB = CD, BC = AD « ZABC = ZADC *R3*T5TO SJTO TOT 
TO C4, AABD= ABDC 
.*. ZBAD = ZBCD (fiNlft*) 

( ? . 2r*rt®t or, ^ttstsI^zto ^4^<j &tsfD Ri^o&t 

Pl^\# i 
TOTO : 

*101 ABCD 4<pfD AC <3 BD ^4^U ‘ p R 75 Rt^ O f^JC® 

(3$ TO I 3TO TOT® TO CT, 

A C^S AOD = A <7*3 COD = A <7*3 BOC = A <7*3 AOB. 



ST^TR : OJC^J ■TOtslflCTO ^4*R <PC<q I 

^®TOAO = CO TOl BO = DO 


'G<Jl < P«1 cT>?lT> 




3*R, A ABD-33 'SJTOT AO .*. A <7*3 AOB = A (7*3 AOD 
A ACD-TO ^TOT DO .*. A <7*3 AOD = A <7*3 COD 

A BCD-TO ^TOt CO /. A <7*3 COD = A <7*3 BOC 

A ABC-TO V*m BO .*. A <7*3 BOC = A (7*3 AOB 

A <7*3 AOD = A <7*3 COD = A <7*3 BOC = A <7*3 AOB (fiWfte) 

'b. 34ft> ^rRTsf^zTO c^3*p®t 120 34 33® 34f& 3*4 24 1 

fa’iSta D(*^ c3c* to43 ^33 oil^vs tw4j ft4?r 

^pi 

TOTO : 



3Z3 3^3, ABCD 3<pfi> 'TOrrc?f3£TO 34 BD = 24 cm 33*. BD 3t43 ^33 
AO TO <*4 r AO 1 BD. 

333, fi>3 ^c® ^tprt 31^, 

2 AABD = ABCD 

=> 2 X j . BD. AO = 120. 

=> 24 AO = 120 
=> AO = 5 cm. 

Ans : 5 cm. 

1. ABCD CT3I W ^4r?l AC 4W. BD, O f^P5 

55 1 STOW ^ CJl, AB + AD > 2AO. 

TOTO : 

ABCD AC 43 BD ^4^1 ’RTO O 1^05 ftfos I OT*! 

TO05 ^ CT, AB + AD > 2AO 

aro : wrft, TO^fkro ^^jpn ^rarro ^rr ^ 

^4^?J ‘ p R3TOC^ s ' 3 Rf^ ? rf^5 I 

^ ABCDTO^lto^ AB = CD 

AD = BC, AO = OC BO = OD 

TORI , Racers ^ (TH’tTO TO ^53 I 






A D 


B 

ABC ft$cef* AB + BC>AC 

^T, AB + AD>AO + OC (CTR$ BC = AD) 

*t, AB + AD>AO + AO ( AO = OC) 

AB + AD >2AO (SRtfas) 

\r. v£J^ft> v5*f?l '3|[^pv9 ^ f^H 

'SfC^fS 4^® •ft ? 

*rer«TR : 



qfa, a 

^Tft?I , 3^5\5 c^oas a 2 1 


i a 2 

I*’ 9 !?! ^I^V© C^ca^ C^2T^ I 

vs *> 



*. a^fk '*4zwz** ’ff^hn a^ffr *ifafltn'ra ^tri 

'»itfivsc , *afDs sjc^a \s flft <fRj, cw^ wv i 

^fc^OiJS i 4i^d frr^j ? 

*WRR : *ff?I , 'silfl'SC'^Cafl 2W X viR^. £>1^j \SX I 


.*. CW1 - X X VDX = VSX 2 


*T^5, OX 2 = ^vbtr 
^T, X 2 = 

.*. X = ^ I 


.*. ^nmwus* *fM?n - * x m ^ x ©) ftte - ftfcm i 

^fc^C3R a - ^ ^ + 8 - v0$. ft b 1*1 I 


'G<3l<£®! PlPia^ cG«ft *tf^ 


bobii 


^o. a^ 40 cm 4** s 60 cm-'fl? CWI >q 

vBob'Sl f*^fa W I 



<j^C>R tfWBW = y X AC X BD 

= J X 60 x 40 
= 1200 ^ OT.ft. 

ABD C«fW 9 fft, 

AB 2 = AO 2 + BO 2 = 302 + 20 2 = 900 + 400 = 1,300 

[ AO = j AC = 30; BO = j BD = 20 ] 

<TRPR ^ AB = V 1300 cm = 36.05 cm 

= 4 X AB = 4 X 36.05 cm. = 144.2 cm (3T?I) [Ans) 
a^.?ROT?t $Wt = (1200 -?- 36.06) cm = 33.28 cm (SR) [Ansi 
firsn«r ot, - s> m^r?n^ ^rsrf^f^ i 


: 

vjHq sfa, ABCD <RKR<1 AC 4*1 BD *4** O ^ 

TOES i ST^TH ^^5 ^ CT, 

(?P) AO = CO 4*1 BO = DO; 

(*) ZAOB = ZAOD = ZBOC = ZCOD = 4* TOW* I 

gfsnci : AB « DC '4Tpn a^ AC « BD ^ 

v5p$dR, ZB AC = ZACD [4*fG* CW1 




<3 <114*1 


A 



<WZBDC = ZABD [^m C4HJ 
4*R, AAOB <3 ACOD-4 

ZOAB = ZOCD, ZOBA = ZODC 4PR AB = ^*1 DC. 

AAOB = ACOD 
W5<*ra, AO = CO 44* BO = DO 
4*R, AAOB « AAOD-4 
AB = AD, BO = DO AO ^<04*1 4T* I 
.*. AAOB a AAOD 
/. ZAOB = ZAOD 

*mz, ZAOB + ZAOD = ^ W4H l 
ZAOB = ZAOD = 44 ^Wl't I 

mm, zcod - ftsrSfa zaob - 44 w4T<t i 

44 * ZBOC = ftsriH ZAOD = 44 W4H i 
<SF544, ZAOB = ZAOD = ZBOC = ZCOD-44 I (fiTOTft^) 

44fi> 4*4OT1 180 (PT.fo. 44* 'fg'54 4*fft> 54 cm. 44 ^44 

4*f 'G C4»ii4 c 1 4^H I 

: 

cwat 4f4%n - iso cm. 

180 

.*. 44 <H^ = — ^— cm = 45 cm. 





< 35114*1 

wrf^ , ji^ws 4*foj 44344 C 4 >iwc4tc c t 44fs4f^5 4ca i 
AO = 44 ^ = 4T >l^C4l4t ni)^ce?5l I AOD Qj^cef , 

1 54 

OD = 2 BD = ~2 cm = 27 cm. 

AAOD ^5, 

AD 2 = OD 2 + OA 2 
=> (45 ) 2 = (27) 2 + OA 2 
=> OA 2 = (45) 2 - (27) 2 
•=> OA 2 = (45 + 27)(45 - 27) 

=> OA 2 = 72 X 18 = 4 x 18 x 18 = 2 2 X 18 2 
=> OA = 2x 18 = 36 
=> 20A = 2 X 36 
AC = 72 [20A = AC] 

CW 5 ! = 4*fa44 *p!44 X \ 

= ^ (AC X BD) 

= j X 72 X 54 = 1944 sqr.cm. 

Ans : 72cm and 1944 sqr.cm. 


(Mensuration Plane figures and Solids) 


?T<T*T C^3 

Plane Figures 

43ffi q l 3V&^ ffiCT^C33gTO 160 3*f ftfct3 I 43fof^J6 Wld#4TOl 

toto g 

to 35ft, «nwi333 (To Wrj - x ftfra 

43° C*C43 SP3 = y ftt>13 

.-. ^nwr^m (?raj3 cwi = xy 3*f ft. 


3j|l*j*1fC3, xy = 160 (1) 

totc, x - 6 = y 


31, x = y + 6 (ii) 

(ii) 3* 3^33033 x 43 TO (i) ^ 3ftt3 

3$, 

(y + 6)y = 160 
31, y 2 + 6y - 160 = 0 
31, (y + 16) (y- 10) = 0 


x 


y 


31, y = 10,-16 

.*. y = 10, y = - 16 $J3 c lt3l3l 33 I 

[ 3333 31 2P3 31^3 TO 31t3 31 1 


.*. (ii) 3ft333 C3t3 31§ , x = 10 + 6 

31, x= 16 

< 5 ^ 543 , ^l fWf3 3 3 C**K43 =16 ftt>13 43*5P3 = 10 ft£T3 I (^33) 

*. 21 ftfcT3 43 “ 15 ftlM3 5P3 43ffc 3t3TO3 3l$t3 5T3ftt3 2 

ft £|3 F6^1 43*f& 33 I 3*fftfrt3 25 1>131 fttTO 33ft^® TO 


>03133 ftft43 tfrsrS 3f«te 


^o 5 o 


3131 tvs C3ft> 3^5 335 5X3 ? 

331313 g 

3131^33^1 =21 ft. 

” 2P3 =15 ft. 

.-. 3T3R33 C*4*M= (21 x 15) 3<i ft. 

= 315 3<f ft. 

31*5133 313TO3 Wfr =(21 +4) ft. 

= 25 ft. 

2P3 =(15 + 4) ft. =19 ft. 

31*5133 3131X33 03*43*3 ■ (25 x 19) 3*f ft. = 475 3*f ft. 

^43, TO3 C*h£j3"l =(475 - 315) 3*f . ft. - 160 3*f ft. 

Sfe 3*fftSl3 TO 3131X5 335 33 =25 frt31 I 
•*• 160 w " M = (160x25)^131 

= 4000^1331 

•'• 33f^$ TO 3131X5 335 TO 4000 ^133 I C&03) 

3*fl333 31*11X33 31$ 03 5T3ft"t3 5 ftf(M3 43^ 3T*5l | 

31*513 CWTO 5003<ffttl3 TO, 3131X33 C*3JTO | 

33tTO g 

TO 3#, 3^fl333 3T3TC33 43 31^3 frftj x ftfrl3 
.*. 3^1333 3T3TX33 C3\33*1 = x 2 3*f ft. 

31*513 043*1 = 500 3*f ft. 

"5T543, 31*5135; 3131t33 C^4TO = (x 2 + 500) 3^ ft. ...... (j) 

TO13, 31*5m 3131X33 ^ =( x + 10) ft. 

31*513^ 3131t33 0^43*1 = (x + 10) 2 3*f ft. 

= (x 2 + 20x+100) 3*f ft. ... (ii) 

(i)'Q(ii) 0TO 31$, 

x 2 + 20x + 100 = x 2 + 500 
31 , 20x = 400 
31, x = 20 

sr$43, 313K33 w, = x 2 <j*j ft. 

* 20 2 3<f ft. = 400 3<f ftDl3 I (&S3) 

8. 4~3ffc 3*fOc43 3fc^*(t 43ffr>31?5 C3»t43 3ft~ 5ft t 3 3TO I ^n 35t3>4fl >3 
Wl2ft*l3%3^3 43*0^^^ 768 3<fti5T3 I 40 C3. ft.3*ff3l3 

3133 ftX3 3*fa*aift-2ftolt\5 3^ 3133313X3? 





5b % 









to 4 # , 3** = xft. 
<SF5dT4, 'S||?IW*(jai?l frrtj = 3xft. 

. srrcr^TTOJS C^W = 3x 2 4*f ft. 


3x 2 =768 

4t, x 2 =256 
^TT, x =16 

= 16 ft. 

.-. ^IW^Oaft WfJ = (3 xl6) ft. = 48 ft. 
sfo 54, *tf4^ftT = 2 (frT% + SW) 

= 2(48+ 16) ft. 

=1 128 ft. 

<5^5(54, ^iSflftT = 128 fttfa 

.-. 44* 4Tp frftj = (128 •• 4) ft. = 32 ft. 

.-. 4* 1^6 53 0*444^ = (32) 2 4^ ft. = 1024 4*f ft. 

<54*ft 4tTO4 1 = (40C4ft) 2 - (0.4) 2 4*f ft.= 0.16 4<i ft. 

.-. C4ft 4144 TO = (1024 -5- 0.16) = 6400 ft I 
$^4 : 'bSoo ft I 

<*. (54*ft 3tft4 frtfj 80 f$ftt4 <54 # v 60 ftftm I i Sfftra 4TC41 

^rt 4 «t i 4ft ^ wa *m^4 4 ftftfa 44, ^<.4 

<33JC44 410^4 0**(5<P®1 ft4?r 4$H I 
44TTO g 

cm wft4 frftj - so ftftra 

(54t. 2P4 - 60 ftftt4 I 
.-. 5jft4 0**(544 = (80 x 60) 4*fftfr4 
= 4800 4*fftl>f4 I 
^044 4tos 4 ft^ra = 4 ftftt4 i 
.-. “TO frftj - 80 - (2 x 4) ftfra = 72 ftftt4 I 



60 

m 


X4m 


80m 


- a*> f«jW) Ir-oiB 


<3 <514*1 ftft54 d>^1> *tfts 




'b. 


H. 


% 


“TO 4TC4 <JfC44 2P4 - 60 - (2 x 4) ftftt4 - 52 ftST4 I 
.-. <J^044 0^54*1 - (72 x 52) 4<fftSt4 I - 3744 4*lft'Gls 
.-. ^044 4T0154 0*^(5 4*1 ~ Wft4 C*FHI44 - "*1^044 0**(5<P°1 
= (4800 - 3744) 4<ffsftT4 
- 1056 4<fft&14 

<5F5(54, <£f044 4TS54 C*®*VF*\ 1056 4<f ftftl4 I ($^34) 

(54*ftTO4(TTC4l ^<ftft04 GV^TUS 800$W44^44 I 4ft 44^4 1 

ftfrfa^^v^44S44 700ftT^1 1 TO4frftjft<f?I^4 I 


* xftftl4 
y ft£l4 I 


441TO g 

TO 4*f4, 4044 frftj : 

<£P&?m = 

.*. 0*4(5 <?°1 = xy 4^ft1>l4 I 
.*. xy 4<fftte ^4^5 34 = 800 1>I4I 
» • -800^1 


.*. 1 


xy 


^11414 frftj 1 ftftl4 4*4 30°1 4044 £»l^j 3.04 = (x - 1) ftbl4 

.-. (50*40(5 4044 0*4(54^1 = (x - 1 )y 4*lft^l4 I 

3!!fTO, 

.*. (x - l)y 4*fftt>f04 44E> 331 ® 700 1^141 


.*. 1 


700 

’ (x- l)y 


tv® 


W4T ’fit, 


700 


800 = 

xy (x 

«*—2-r 

X X - 1 

<IT, 8x - 8 = 7x 
^T, 8x-7x = 8 
.*. x = 8 


Dy 


.*. 4144 = 8 ftftt4 I (^54) 

(54^ft 4fTO4 40 ftftt4 (54 “ 2P4 30 ftftta I 4t«TO4 f^54 4TO 
ftW (54rf& ^ I ^^044 04* (5 4*^1 C*M4>C5Ta ^ 

30®1 , ^^044 'Q 2P4 ftl^ft I 


^rmTO g 

cwi ^rro3, 

4T4I0H4 ^ftj “ 40 ftftt4 






V. 


%n - 30 fttfa 

... (twi - (40 x 30) ^ftftra - 1200 ^fftSt< i 

cw 5 ! c^w \ w i 

. <j?£Grj CWI = (^ x 1200) = 600 I 

"5^ 4*f?3 , *Jj»'C3!?J v Hc^d fa*® 13 - x ft^ld I 
.-. frftj = (40- 2x) ftft3 I 

t£PR * SW - (30 - 2x) Wl?I I 
.*. <J$CSR1 C*spw - (40 - 2x) (30 - 2x) 

(40 -2x) (30 - 2x) = 600 
3T, 1200 - 60x - 80x + 4x 2 = 600 
<H, 4x 2 - 140x + 1200 -600 = 0 
3T, 4x 2 - 140x + 600 = 0 
^t, x 2 - 35x + 150 = 0 
3t, x 2 - 30x - 5x + 150 = 0 
^T, x(x - 30) - 5(x - 30) = 0 
^T, (x - 30) (x - 5) = 0 
x-30=0^W, x - 5 = 0 
x-30=03t, x = 30, W SWPJPtJ TO I 
.-. x - 5 = 0 x = 5 ^ 

.-. Wb = (40 - 2 x 5) ftfr3 = 30 ftfrRJ 

^ . (30 - 2 x 5) fti>t3 - 20 ftfcra I 

q l jJvSW43 CW»I 2000 ^<fftl5lS I *lft 43 frftj 10 ftfrf3 
4ft 43*ft 3*fc*3I ^5 | ®TT?T®C*raft3 frftj « 2T*t ft*fa I 

§ 

10 fat’ll <P^I I C°1 4ft 4^ft 

\Sj^T<* <3 spsj t^TH ^3, ^$^T°s «n?T5^5l^I Wn ^C*W 10 1ft 

c^fti 

to 4^, w = xftftra i 

.-. 'mvcwzK "^is - (x + 10) ft&ni i 
.-. cw®i - frfti x 5P3 

= (x + 10)x 3<fft$l3 
= (x 2 + lOx) 3^fal>[3 I 

3*1 TO, x 2 + lOx = 2000 
3T, x 2 + lOx- 2000 = 0 
3t, x 2 + 50x -40x - 2000 = 0 
3t, x(x + 50) - 40(X + 50) = 0 


'G^T^T ’tft® 




3t, (x + 50) (x - 40) = 0 
^ x + 50 = 0 3T, x = - 50, TOI 35pCTT*tJ *TO I 

^CT3t x - 40 = 0 .*. x = 40 ^ 

... frrtf - (40 + 10)1^13“ 50ftftl3 43l3** = 40ft1>t3 I 

^ 43rft c*4<p* 1 4^ft c^4«*c*ls ^TTO I 

^ft 125 ft. 43 ^ \5w>vsl 5 ftftt3 frftj 

ft<fa^pl 
TfsHTO % 

OTT ^ft - 125 ft. 

43^ \5R>\i>| = 5 ftt>T3 I 

.*. C*4<W = ( 125 x 5) 3*f ftftf3 

= 625 <l*)f*ftl3 

cwi 3*k-*t43 34H I 

.-. 3*fa**C43 C*WBF®1 = 625 3#ftt3 I 

/. 3*fc , *C4S 2R35T4 5 <1^ = V 625 ftl>l3 
= V (25) 2 fttfa 
= 25ft^m 

TO AC = xftto A 25m B 

.-. ABC ft^c? 9 Tft, 

x 2 =AB 2 + BC 2 
= (25 ) 2 + (25) 2 
= 625 + 625 
= 1250 

/. x = Vl250 = 35.36fttol 
.-. ^<}CTO^ - 35.36 ftfrS (^BS) 

io. 25 ftlMS I 43 ^ ^ 

t*ftj ft^ft ^p I 

ABC W4n^t BC = 25 ftfra ^ 0 v AB = x 

.*. Sf^TO, AC = j x 

A ABC ~5F5 ’Tft, 

BC 2 = AB 2 + AC 2 







>3 I 


■ifl, 25 2 = x 2 + (| 

9x 2 16x 2 + 9x 2 


R1, 625 = 


16 


16 


^1, 625 =T7X 2 
lo 

25x 2 = 625 x 16 
_ i 625 x 16 
*• x2 = 25 

^T, x 2 = 25 x 16 
Rt, x 2 = (5 x 4) 2 
x = 5 x 4 = 20 ftn£R 



... Rip WlJ 20 fttfa ^5 = |x20 

= 15 Wmi (^) 

tR^J 60 CR. ft. I ^ cvareR 1200 
cr. ft. to rrr rrR Rtp frftj I 

RRtTO 2 

wrft, R^fwi. fft rt *rrr ^ b ^ rrr rrr 

<tfp (R^J a TO RR^RT^ CW1 ■ | V 4a 2 - b 2 M 

ft = 6ocR.ft. 

Rl^t^a C*FOTR - 1200 <5*t CR. ft. 

RTO RRR Rip frftj aC^M^^II 

.-. tost Rft, 

1200 = ^V4a 2 - (60) 2 

4 

RT, 1200 = 15 Via 2 - 3600 

Rt , V 4a 2 - 3600 = ““ 

RT, V 4a 2 -3600 = 80 
RT, 4a 2 - 3600 = 6400 
Rt, 4a 2 = 6400 + 3600 
RT, 4a 2 = 10000 
RT , a 2 = 2500 
Rt, a 2 = (50) 2 


.*. a = 50 

.-. 3RR RRR ^Tp 50 CR. ft. (^) 




^ O^cS 


j ii I 3 CT. ft " 4.5 CT. ft. 5.5 CT ft. ^ ftft* CTH ftpftwg WTO 

TWt«fH : «(1?, BC = a = 3 CT.ft. 

AC = b = 4.5 ’ 

AB = c = 5.5 



C^RR - V S(S-a)(S-b)(S-c) 

^pov a + b + c 3 4- 4.5 + 5.5 13 _ rw ft 

^tftRftT S = J = 2 - 2 -6.3CR.W. 

... Qiyim c*4*f*\ - V6.5(6.5 - 3) (6.5 - 4.5) (6.5 - 5 5) 

= V6.5 x 3.5 x 2 x 1 
= 6.745 =6.75 

yo | RTtR « Rftfaa 60 CR. ft. "^Rt^ ^ 

R^RI 
RRt«TR S 

TO «jQfb<l RTTRT^ = r 

... RTTR ■ 2r ^C$?l Rftft = 27tr 

3JJVF5, 

2m - 2r = 60 
Rt, 2r (7i- 1) = 60 
60 


^T. r 


'2(71- 1) 

60 

’<?- ■) 

60 


[t- 2 f] 


2 x 
60 


(22 - 7) 

7 


"2 x 15 


7 

= 60 X ; 


2 x 15 

- 6 ° 3 * — = 2x7= 14 CR. ft. 
^53 RTTRt^ 14 CR. ft. I 

• 1 A I 


^ovso 




^8 i ftto ^rrm 4*2 ftfrra 1 Fp^rffc 330 ftrtMs 

^F4T?J 

?m*m 2 

*101 '?ft , t>P*ta ^JPTft “ r ftGlfl 
.*. - 2r = 4*2 ftfra 


^^T?I ^c°l *W <K*5 “ 2nr 

= 4-2 x n 
22 

= 4-2 x y 


Xt 1 


= ±2p^ 

= 13.2 ftfra 


.-. 13.2 fttfa *W } ^j 
.1 » » - 

.*. 330 ” ’ 


1 

1 ., „ 

13.2 

1 x 330 ,. „ 
13.2 


= 25 ^ 

t>f*lf& 25 ^T?I ^C< 

: 25 ^ I 


^C'Gfl 4)l*ll*f 14 C 3 !. ft. I &\3F 

I Z^i ft*f?I 4^*1 1 


TOt4H 2 


^rmrt, r = 14 ct. ft. 

.*. C*RRF®T - 7ir^ <71. ft. 

- 3-14x(14) 2 ^f <7f. ft. [ .-. n = 3.14J 
= 615-44^(71. ft. 

.-. C**T*v£j<p«i » 615-44 ^ (71. ft. 

.*. frftj - ^615-44 <71. ft. 

- 24-81 <71. ft. 

: 24-81 <71. ft. (3RD 


'g<d<t'*i ftfts 3 ! d^rl? 


bovj>> 


1 ^^i4Md ftzis frr^Ft *m\ 1 ?rr^5tft?i fti\oc^5i «tftft 

*roi«rR? 2 

NH 4*ft, ^'Ql<p|<1 'SJTC&iS <1711*1, OA = r 
<T*F7T5. ^'Ql < pt<5 *Dc< 5< , OB = r' 

.-. <1*513 FG'Sl = AB = (OB - OA) = r'-r 
^GN>1< *JlC^< *lf<ft - 2nr 
^<31413 *fftft = 2nr' 

?P$%U5, 

2nr' - 2nr = 44 
31, 271 (r- r) = 44 
, 44 

•’^- r = 2S 

44 



‘ 22 
2X y 


• 44 x 


2 x 22 


.*. 3l*©lfi> F8\5T 7 ftl>K 
: 7 ftt>13 

f 44 <7T. ft *fftfaftftt$ C*tl*r* 3*1 43*ft 334* 

i c-9i fS<p'oic<i <13 i <i^f&s ft 'ft i 


331 <13 : 


CMRIOT 3ftfa = 27ir 
.*. 2nr = 44 
=>r=^| =7.0028175 



2r 


Mto+fc 33<P 4IC4I *4^5 ~m I ^5?lt ^<1 

C'Tf^C^tl ^TR^ni ’TSTR i 
.*. vj*i(,<p^ ^T?P5^ = (2r)** 

= (2 x 7.0028 175) 3 




«?!?*! ftft^ C59l5 «lf 
= 2747 .3 147 

cnww? quivw = j n (7.0028 175) 3 = 1438.4906 

.*. ssrcfa^s ^tro? ^r?r^ = 2747.3147 - 1438.4906 
= 1308.8241 = 1308.82 *rc or. ft. («n?) i 
$*? : = 1308.82 ^ c*r. ft. (an*) 

i b » 4H l f» ?0&? ?!C$3 41%?? ^T^T, « ^5T W3FOT 1.6, 

1.2, .8 ft5t? 3 Of. ft. <f* I 414115? R»®«m WT? c*M«M 

ms? fiffe ^*fft5T? 14.44 5mt %TO 4lt?l? R»®4f5 ?$. ^^5 ms 
SJXl 
^m*TR 8 



41 %?? Mi, = 1.6 ft. tot 

fevro r? Mj, a = (1.6 - 2 x 0.03) ft. = 1.54 ft. 

CTO^ mtfc? ipp^ = 3 OT. ft. = 0.03 ft. 

.*. ffogc a ? sr$, b = ( 1.2 - 2 x 0.03) ft. = 1. 14 ft. 

.\ f ^bcri c = (0.8 - 2 x 0.03) ft. = 0.74 ft. 

.*. Rjvot?? ^>(.*1? 

= 2 (ab + be + ca) 

= 2 (1.54 x 1.14 + 1.14 x 0.74 + 0.74 x 1.54) 
= 7.4776 = 7.48 ft. (m) i 
srf% ?*fft5r? *fsre 3? 14.44 5m 
/. 7.48 ft5r? *f?& 4.44 x 7.48 

= 108.0112 
= 108.01 5m so? 

: to? ww*i 7.40 ?<. ft. aim i 
5m? *rf?ro 108.01 5m (sn?) i 


<3 <5 14^ ftftiiPT c5s<5 




i 120 ft5r* Mi « 90 ft. sr* prflfow) ftftr* 

2 ft. >Q 25 C*T. ft. *F? «nfhr MfO 25 O l. ft. Ml, 
12.5 < 7 T. ft. sTS. 8 <? T. ft. ^5 *TTTO? 

8 



softer? = 25 CT. ft. = 0.25 ft. 

EFCG-4? = 120 x 0.25 = 30 ^f. ft. 

ABCD-4? ewi = (90 - 2 x 0.25) x 0.25 
= 22.375 *f. ft. 

/. csn5 softer? ORW*r = (30 + 22.375) x 2 = 104.75 ^f. ft. 

.-. softer? = 104.75 x 2^ft. = 209.5 ft. 

25 or. ft. = 0.25 ft. ; 12.5 or. ft. = 0. 125.; 8 or. ft. = 0.08 ft. 
rfRrfU $t5? = 0’.25 x 0.125 x 0.08 ft. = 0.0025 ^ ft. 

softer? 

••• iron,Sf ^ ^ ’wn = 

209 5 

=ro = 83800 

$5? : 83800 t5 $5 *nTO i 

*o i 4?*f5 ^im^R r Ml >6 sfr$? 4 : 3 4m 4? 

2304 i *r co. ft. i sfftr ^taP5ft5rr? io %to £ 
afte r ? «tor*f ftre 19.20 5rm ^or, ^ ?^? TOrrot®n M? i 
s 

^fj o srnr? ^ 4 : 3 
to ?sft, Mi = 4x 4?^ sr$ = 3 x 

'O^fRrl X ^<^15 TTStf?? 5 ^T^fTl I 

?f?, c <?T. ft. 

.*. 4x x 3x x c = 2304 { = Mj x sr^ x 

=>12x 2 c = 2304 (i) 

10 ?T 0. 10 5m ^ 1 or. ft.-'fl 


bov38 




.-. 19.20 TOt w q jq- s*f ct. f5r -«n = 192 s*f cs. ft. 

.*. C^J* JJV°1 = 192 S*f CS. ft. 

.*. 4x x 3x = 192 
=> 12x 2 = 192 
=> x 2 = 16 
.*. x = 4 

Ml 4x = 4 x 4 -= 16 CS. ft., 

*T$ 3x = 3 x 4 = 12 CS. ft. i 
(i) >i5fa<Jt e t x ^s to sftcs *n$, 

12 x 4 2 x c = 2304 


=> 12 x 16 x c = 2304 


2304 

^ C " 12x 16 


12 CS. ft. I 


5'0* : 2fi$, SSIJKS 16 CT. ft., 12 CS. ft. vflSS. 12 CS.ft. 

I ^IS>!C44 4S>f[> v©l^s 7.50 fiSH i lift TOT 2000 

S^fftM Srftl fa SfasH *thlC<J ? 


SSTTO $ 

TO sisr 2000 s< ft. TO ta 
yT^CS cTOt^* ^jfts CTOTO To 
2000 s*f ft. i 

^fas CS>4V*l, 

rcr2 = 2000 

=> r = 

25.231325 


WW TOCS CSSTOS C^VW<I TOS 
.*. *[C&S c*»*vfl*p«i Tirl = 7tr V h 2 + r 2 

= Jt x 25.231325 V 7.5 2 + (25.231325) 2 
= 3.1416 x 25.231325 V(7.5) 2 + (25.23 1325) 2 

= 79.26673 V 692.86976 
= 79.26673 x 26.322419 
= 2086.4872 = 2086.49 ft. (tmi) 

&ss : sromss TOto 2086.49 M. ft. (TO) i 



€TO«T (^3t 5 stfefcs 


bo'Otf 

^1 ^TOtoT 0.88 fafllfaDls <W CTO 20 TO CSTCS I TOrffo ^TT* 
TO? 

TOTO § 

TOstTOr, i fa.ft. = ioooftrfrs 

•*• .88fatslftl;M » (.88 x 1000) ftfrs 
= 880ftStSI 

.-. STSTft 20 TO CTOS 880 ftfrTS SS CTO 

.-. to# i to ctos ^ fttrs ss cro 

ST, 44 ft^TS SS CStfS I 
TOlf&S Sfsfa 44 ftf^TS I 

TOST TOl, CTO ^C$S Sfsft 2rcr [ .*. r = TOTS snTO] 

ST, 2 x 3.1416 x r = 44 

ST, r = — 

* 2x3.1416 

= 7.00280112 =7 (TO) 

TOTO, TO#SSTTTO = 7 ftfrs (TO) (A ns.) 

| 4S# TOT 1.75 fat-ilfiibls SS CTO 40 TO CSTCS I TO tf& S STtTO 

TO? 

TOTO S 

1.75 facTOM =(1.75 x 1000) ftfrs = 1750 ftfrfS 
/. TO# 40 SIS CSTCS 1750 ftfrs SS CTO 

••• T>TS# 1 STS CSTCS f#TS SS CTO 
40 

ST, 43.75 ftffrS SS CTO I 
TOTffis Sfsft 43.75 1#TS I 

TOST WTft , CTO ^C^S Sfsfa = 2nr = 43.75 [ .-. r = TOTS SJTTOJ 

TO41S, 2nr =43.75 

ST, 2x 3.1416 xr = 43.75 

ST, r = — 

' 2x3.1416 

= 6.9630124 fSTOfCS^S SJSTO SCS] 

= 7 (TO) 

TO«ilS, TO#SSTlTO = 7 ftfrtS (TO) I (Ans) 




<3?IT^ ftPNP! C&W& 


*8 1 «ii%g snm *tpi .56 ft. <«?. swtft aft c* i4» 7 

<TOS I ’tTf^rft^ *tftFT3 ^®frm to ? 

7fsn«TH 8 

4^1TOT HTO ^JT* .56 ft. 

.-. ^tTO ^IPTT^ r = : y ft- = .28 ft. I 

. HTO 3ftfa = 2nr 

= 2 x 3.1416 x. 28 ft. In =3.1416 TO] 

- 2 x 3.1416 x .28 ft. I 
i m ^ ^ 

^T5^,«ttftfl>l OT^t^ TO 2 x 3.1416 x .28 x 7 ft. I 
3^54^, l ^'CT (60 x 60) OTTOS m 

m 2x 3.1416 x .28x7x60 x 60 ft. 

_ 2 x 3.1416 x .28 x 7 x 60 x 60 ft ft 
1000 

44334.2592 ^ 

1000 

= 44.3342592 ft. ft. = 44.33 ft .ft. (3R0 I 
.-. 3ft^3 ^*frm 44.33 ftWlfttfa (TO) (Ans) 

^ i ^tpt .70 ftrfrm srft 7 uva 

qHfl fe ** | *tftm ^>13 TO ft<fa TO I 

towtc s 

4TO1, 3lfta HTO ^TPl .70 ftt^m 
.-. 3lftaHTOTOTtf r= : yft. = .35 ft. I 

^tft, HTO 27ir [/. H^t fSTTOl 

- 2 x 3.1416 x. 35 ft. - 2.19912 ft. I 

qfafrvift w\ 2.19912 ft. m 

51# 7 TO TOft^TOT (2.19912 x 7) ft. = 15.39384 ft. TO I 

3ft OTTOS 7 TO *8, OT^$ l>l^ (7TOT« 

15.39384 ft. TO I 

• 1 ^1 mt (60 x 60) OTTOS TO = 15.39384 x 60 x 60 ft. 

15.39384x 60x 60 ^ ft 
100 

- 55.417824 ft .ft. 

= 55.42 ft .ft. (TO) 

sflftf&S *tftT4*t ^<fcra 55.42 fadlftfra (TO) (Ans) 


<3<JT^1 *tft5 


iovos 


^ I vfmtffc >lic5m ftTOI 4 ftfctS FQ\^1 <TTO1 TO* | 

■*ift i (10,000 ^fftfctd) to, ^>c<j <n^ 5 i mro 

ftviCSfl C^HJTpSf ? 


^n«TR 8 

TJ^f ^*fTTO TOfo ^ftj x fttfa I 
\5i*w, TO$ra c^ipp®! - x 2 ^ftSm t 
<TTOTTOi TO&5 frfti - x - (4 + 4) 

= (x - 8) ftt>m 
.-. <q|«*©l<l(*7 CTOTO 
*» (x - 8) 2 ^ftfrra i 
= (x 2 - 16x + 64) ft 'Em 

^5^1^, <3 l*gm C^s^l = (Vlici?! - (al'*»MIW C^vfj^) 

= x 2 - (x 2 - 16x + 64) 

= x 2 - x 2 + 16x - 64 

= (16x -64)^ffiftM I 

gfjpro®, 16x - 64 = 10000 
^t, 16x = 10000 + 64 


xft§ 

TftF 


16x= 10064 

- 10064 /« Q 

" n ' x =— = 629 

.-. = (629)2 

- 395641 ^^tft^ra 

.-. dPTOITOf CW 5 ! 


= 395641 - dl*TO (Wl 
= 395641-10000 
= 385641 


385641 




10000 
38.564 1 I 


Ans : 38.5 5 Gfcs (3m) 

^«?mi , 38 56 4 1 I 




>v»V- 

<\ | bldftc* 10 WfS W?t TOM 

TOC* I M C*MW 1600 TOTO<J c?^»l 

toto s 

TO **ft , TOTO3 ^ TOP WlJ 
vsl^W C^SW =» x 2 WlS I 
<I*5TO TO1lt*ra <£& TOP t*rtl 

= x+ 10+ 10 
= (x + 20) ftftfa 

. TO*TO* TOTOTO C*vfl*W = (x + 20) 2 
= (x 2 + 40x + 400) ^f fill* Id I 
. TO*TO (W1 = x2 + 40x + 400 - x2 
= 40x + 400 

3?JTO, 40x + 400 = 1600 
TO, 40x = 1600 - 400 


- xftUm 

(x + 20) fts 
10ft* ~ 

xfts 


TO, 40 x = 1200 

^t, x=^ = 30ft«ra 
40 

.-. TOTOTO C*v<pw (30) 2 = 900 ftfra I 


Ans : 900 ftfcld I 

•b-i ^TOffc totoito?i tos ft*©icdd ftflpt I c**4<p«i 578 

*c®r ^aflini w? 

^rm*rR * 


TOf <pf^, * x fttfa I 

^TTO Wfr - 2x fTOMd 
.*, C^vd^l = 2x 2 ^ ftt>T3 I 
2x 2 = 578 
^T, x 2 =^=289 

5H, x = Vii9= 17 
.*. fTO*TO 17 ftSld 

17 ftrfa X 2 = 34 I 
4p ff^#sn - 2 x (WlJ + fa*TO) 


RPiviPj *tf*R 


iovoifc 


= 2 x (34 + 17) ftlfa 
= 2x51 = 102 Wm 
Ans : 102 ftlfa I 

I CTO3 30° I TOR 126 R.ft. *£5f, 

FfCTOf ft*f?T TOT I 

rtoto 8 

Y&3 btCTOT ftft *lftTO1 (x) = 30° 


^33 ^TPlt* r = — = O-ft- " 63 CT.ft. 
^c*i i>rt v t<j = (s) CT.ft. 


«^- s =i 


m 


TO, s 


3.1416x63x30 

180 

3.1416 x 21 


= 1.5708 x21 
= 32.9868 

= 32.987 CT.ft. (TO) 

Ans : 32.987 (TT.ft. I 

vOo I Sf% ftftcft 66 ft$H CTO*t (TOvbl CTOR ^'sl<p|^ TO& 

i & 'sh^r tor tos? p=mRTOt 8 (b) fsm* tot ctor to* 

*fftfTOT *nH TOftSTOT TOTO t (^) TORt^T r $,C°1 

TOR " 2r ^^4] 

TOMTOM 8 

1 ftte TO 66 faftcb 
.-. Tim 66 2 x3 fttra 

= 99 ftro i 

r f+ll3l<5 AW TO 5 ! = 2r ftlJlfl 
TOl "*iaft = 2nr ftUW i 
2m = 99 

^T. 2r = — = — — — 

’ n 3.1416 

= 31.512605 = 31.513 ftUm (TO) 

Ans : 31.513 I 


bo8o 


'G<7l<P ff l (Sift 


Ob I 


211 ft1>T3 20 OT.ft. CTO5 ijft> bT*1 32 48 "4t3 ^T»T I 

bt<P1 nfl>4 ? 

?toito i 

2 iiftftn 20 CT.ft. - 21 1.20 fsr^m i 
to 4#, 3<ro 4jmtf = r fttfa 
* rftfr 4 

- 2teR ftt>14 

- 27Erftt>T4 


bi^id 

ot$£*l 3^f5} b14M4 “'iftft 
4TO. R'D*! &MM4 ‘‘iftft 

ifJ’SR , bW4 


211.20 


ifj^R R>S)ii bi^w v ifsifa 
*V&FFm, 2teR - 2 TEr = 6.6 


32 

• 6.6 ftl>14 
211.20 


Win 


ftfrn 


48 

* 4.4 ftlJld I 
-4.4 


( 


i 


4t, 2a (R - r) = 2.2 
_ _ 2.2 1.1 1.1 
R r ~2n~ a " 3.1416 
5Jt, R - r = 0.35014 ffi&BI 
- o .35 ft&ra (srr?o 

i <£r*fl> 'srrk^ ftrra nwr ^rrts i nt^stf&n R^wn *fftfa 

Ttem *fftfa 44 ^r. ^ i ni^stfta ft*fa 4*n i 
?rm*rR § 


4ch "^sfn, 

4ftfan - (R) ft. ^ 9 ff^ra - r ft&ra i 


•ql5.c*l< 



ol^C 4 ! , t^5Tn = (R - r) ft. 

r *tf?lft - 2 tcr ft. 


- (t'ipy) k ±w 


'G<Jl < P a 1 ftft<^PT dv9ft> 


bo8b 


^ r 4imT*ftW> ^084 *tftft - 27tr ft. 

heR - 2;cr = 44 
nt, 2 te (R - r) = 44 

^.R-r-* 4 - 44 


OO 


2n~ 2 x 3.1416 

^* R - r =rSi6 

= 7.0028011 

= 7.003 ftfrs (am) 

Ans : Sl*®lf& b^Q^t 7.003 ftlfa I 

i *rn^n 4)1^ 36 ftftra i 4t4Tt>c4 Ten <t$ca 2 

ftrtMn art^s *w 1 cwf ft 4 n n*n 1 
*rot«rR s 



art# armrt ( r > = yft. = 13 ft. 1 

nP>®m^iPTI^ (R) = (13 + 2) ft. = 15 ft. 1 

*W 4Tta art# CWI = 7ET 2 = 7E (13) 2 
= 71 x 169 
= 169rtn*f ft. I 

.-. atan CWHW 1 = (225 7C - 169 te) ft. 

= 56te M ft . 

= 56 x 3.1416 ft. 

= 175.926 4*f. ft. 

= 175.930 n^ft^m (ami) 

Ans : 175.93 M ftfaj I 






\D8 I ^HtVcuqn 3850 Wm ’fftTO *TOS TO C*US *ftC?l 

v£r^^^%c?i^t«n^rr^i $ 

f'SifcMioHi s c*i ' p rflrsrt c t *ros to c*fre *rrcs <fre« 

^ TOrft] 

mm g 

c<JC.^j> hRjtj £h^j ^QI<pIji TOlft, 

^C*i "4>f<J <JW!^ (r) = frftj I 
TO3T Wtft , ^IlCHa » 7tr 2 

S^fTO, 7cr 2 = 3850 
~ 9 3850 3850 

,f it = 3.1416 
^T, r 2 = 1225.4901 

/. r = V 1225.4901 = 35.007 ft. 

Ans : 35.007 ft. I 

\!><? i (3 rm 77 ftfrnr or* tott4 21 fttMs 1 

c^?r to* ct cm to, *t ft<fa ^ 1 

toto s 

to ^ft, C4^ to* = e° 

^IC'i ^XPTt*J r = 2 1 ftte 4R^ = 77 ^tftt>T?I I 

TO3t Sftft, 

CW®I » 7cr 2 

^I, 77 =360 x 31416 x(21) 2 

^1, 77 =rfrx 3.1416 X 441 
360 

<« Q _ 77 x 360 11 x 360 

' 3.1416x441 3.1416 x63 

’"' 0 =l9^8 = 20008003 
/. CTOtS *fftTO = 20.008° [Ans] 
vs'bl ’Tttt’R ft^Md « 4t$C4tf TO* 12 OT.ft, 14 (PT.ft. 

v H$(. v ]u v5lt>v©| 5 | 1 C^T.ft. (&\m 'Q^R 7.2 £fpl 

C*TTTO W ? 

'mm s 

^ifcw TOTt* (R) = y = 7 c^.ft. 


'Q^I < P«1 ftftiR d^t? 


io8vj 


W *TT$ra CWiW TOft (r) = y = 6 (R.ft. 

(h) = 5 ftfriJ - 5 x 100 (R.ft. 

- 500 CT.ft. 

•ift 9 ! ^STJT?T , 

m$c*t?i < ®nw^ = n R 2 h 

= nx (7) 2 x 500 
= 7i x 49 x 500 
= 24500 71 ^R PT.ft. I 
c&bcd* TOia 

» 7lR 2 h 

= 71 x (6) 2 x 500 
= 7i x 36 x 500 
= 18000 7t*R CT.ft. I 
< TT$E’t?J <?TTTO TO\£H 
= 24500 7i - 1800071 = 6500 it ^R (R.ft. | 

4*R, 1 ^ (R.ft. C®TP5Kf ««R - 7.2 TO 
/. 6500 7i ^R (R.ft. CTOR <3SR 
= 7.2 x 6500 n TO 

- 7j_ x 65QOn ^ 

1000 

- 7.2 x 6.5 x 3.1416 ft. TO 
= 147.02688 ft. TO 

= 147.027 ft. TO I 
Ans : 147.027 ft .TO I 

^ i *r!hroi 14 fttw ^ ^rm 28 ftirm i srft ^ fttm 5 

frpFt %ro ^?rm 'snft ^r 4^5 RtTO ? 

^rtTO 8 

^fUT C^®R ^RFft>d | 

^?TR ^§t<vat ^WT (h) = 14 ftto ^ 

(r) = y= 14Wrai 

TOm Wfft, 

= 7tr 2 h 

= 3.1416 x (14) 2 x 14 
= 3.1416 x 196 x 14 
= 8620.5504 ft. I 


bo 88 




i ^RfrSra *m - 5 $mi 

.-. 8620.5504 frfril ^ ^ 

= 8620.5504 x 5 t^T 
= 43102.752 IJW I 

Ans: 43102.75^1 

van 6 CT.fr. «fT^ frsfr frraft c»tm^ *tfrCT 6 

(^.■^r. Trrm^frfrrfc C4*re a ^tto frraft TO *1%*^ ^?rt 

^ I frfrj fr4?r ^ i 

?rotTO * 

cmz*z TOt* (o =| = 3 <7t.fr. 

Silfr, (7I1°1C<?4 

= 3 7Cr3 = 3 7tX ^ 3 ^ 3 

__ 471 x 27 _ 36?c ^ | 

^ C4*IMa ^W1 ^T - h (7t.fr. 
c^roa (R) = 6 (7t.fr. 

.*. OTCT3 = 7iR 2 h = 7 C x 6 2 x h 

= 36 7ih ^R CT.fr. 

*|\Sl*J»tl W, 36 7ih = 36 Tt^t, h = = 1 

Ans : 1 CT.fr. I 

( g^faj : 6 CT.fr. ^TPTt*frfr$ TO frm TO 8 CT.fr. I] 

vsb i ^?rra 14 frfrs are* *m*i 35 fr&ts i frto* i 

ftret ftcTO £ ^rrs ws w Sro *rtTO ? 

7RTTO : ^ CW ^lf%3 TOttS, 

- 7ir 2 h 

i£ 1 , 4TCT \5^( (h) = 14 frl>l*t 
?TTPfl$ (r)=yfrto“ 17.5 fr&Bl I 
^|?jvo*i = 7tr 2 h 

= 3.1416 x(17.5) 2 x 14 ^R fr 
[ n = 3.1416 TO ^fTO 1 
= 3.1416 x 306.25 x 14 fr. 

= 13469.61 ^ frto I 
Sf% YR f^U|<5 7 $14*1 C4f$ , 431> 


'S41 < P®1 d^d» *t%5 


bo8<? 


= 13469.61 x7$m 
= 94287.27 $PPT I 
Ans : 94287.27 $T4*t I 

8 o I jm 7 fr1>T?l 4R* 4jCT 12 fr$T?t I ^*1 fr$t«j 4 

iM^t 'PTC?! if ^tfr ^*1*1 ^5 $I4H •TftCT ? 

^rm«TH 2 

4*fTCT 5 T§t?T5t (h) = 7 fr$lri 

^TPTT^ (r) = — fr$lri ■ 6 fr$T?t I 

CT®R I ^?J!4 ^T?T^ 

" 7ir 2 h 

= 3.1416 x (6)2 x 7 ^ frfra 
= 3.1416x36x7 *R fr$T<J 
= 791.6832 ^Rfrtta I 
21% ^R fr$ls 4 tTT^PT HW CWI$ *135 
= 791.6832 x 4 $T4*t 
= 3166.7328 $TO 
= 3166.73 Um CTO^) 

Ans : 3166.73 $141 I 

I g^J : n = y 4?1CT ^Tn^t 792 ^R frblfl 4Rt = 3168 ^1^1 1 J 


| (Solids) 


«K%r^ 2.5 fr. frfrj « 1.0 fr. £CT*frfrr$ 

^ffrrrm) ^rtwrro *r*rt«m3rs 1 0.4 frirm to <aa ^rt?rzR 

cJR* ' a ('OJ'QJ^ e t 'oCTd CTFIP^ fr^fr I 
^HltTO : CM 

^TWTTO Wt*TO3 ^T^J, a = 2.5 frlfa 
w ?rwt,b= i.ofrte 

" '6r*1l^tW?5 '5 t tA6l , c = 0.4 fr^K 




<3?n < £ c i 


^TWTTO SrWTCSa - (7f$n X OT X ^51 

* (2.5 x 1.0 x 0.4) ^R fttfa 
= 1 ^R ftSia I 

'sttwtto wwtbej <^sreSH c * rw 

* 2(ab + be + ca) 

= 2(2.5 x 1.0 + 1.0 x 0.4 + 0.4 x 2.5) ^<fftfr* 

= 2(2.5 + 0.4 + 1) ^fftl&Ta 
= 2 x 3.9 = 7.8 

.*. «r*n«rrc<ja i viifauia wra ewi 7.8 1 

*. TOttprt 5 CT.ft., 4 c*r.ft., 3 <R.ft. ^r, 

^ ?rr to ?R5rsr*ra cw»f ft<fa ^ 1 

*RT«TR : 

Sflwma frftj, a = 5 (R.ft. 

” Spq, b = 4 (R.ft. 

” (5«(>vs| , c = 3 CT.ft. 

.*. ' 5 1R]'4I^Isj y|*i< 5 ^<q ^ = Va 2 + b 2 + c 2 

= V(5) 2 + (4)2 + (3) 2 
= V 25+16 + 9 = V~50 
<T?I, x = V50 (R.ft. 


z. 


c 

£ 




/ 


a 


.*. ^R5J C 5 ?3P? 5 T = 6x 2 

= 6. (V50) 2 (R.ft. 

= (6 x 50) (R.ft. 

= 300 (R.ft. 

^5^ TO^ ?RSl Wra C*F3R»! 300 (R.ft. | 


'gstcr ftft<£R c^erC 5ff«^ 


i>o8^ 


vs. ^R^jftFP C^t«rr^J v5d 6\!>1 8 (TT.ft. v£R« ^ft?J 6 (R.ft 

At®1, ^RSbSOId CTO»f « varUJ^H ^ | 

7RT*TR : 

iS^vsl, h = 8 C’f.ft. 

^IPTT^, r = 6 (TT.ft. 

CTNCTO C^TR *TT<7 =4 (R.ft. 

/. 1 = Vh 2 + r 2 

= V(8) 2 + (6) 2 

= V64 + 36 

= Vloo = V 10 2 = 10 

CT.ft. 

.*. ^R4lVoc«n<q <7F3PF*T 
= rcr(r + 4) 

= 7t.6(6 + 10) 

= 71.6 x 16 = 3.1416x96 
= 301.6 ^TT.ft. (m) 
srraviH =^7cr 2 h 

= j x 7t x (6) 2 x 8 
= jx 3.1416 x 36 x 8 

= 301.6 (srm) 

•*• CW 5 ?^ WJWia iTWI 301.6 (R.ft. (2fR) iW 301.6 *R 

<R.ft. (OT) I 

8. '£&fb (Rt^m ftort? C*tM'C<M ^TPftf 6 (TT.ft. I <03 & Tf^t (TTFF 8 <7 T.ft. 

« 6 <71 .ft. <JlC>ia ftwfc ftft^R gf^vs Wf ^rf^? 

' 5 Rt<R : <R^?n 

c^i<M r = 6 <R.ft. 



bo8tr 




PlCflk (Wra j 71(6)3 

= ~n x 216 

= 288 71 C* l.ft. I 

f^STR^ ri = | (TT.ft. = 3 (Tl.ft. 

h = 8 

.*. lift fawift PiPr»k.flfl = Tir^h 

= n x (3) 2 x8^H PT.ft. 

= 7i x 9 x 8 ^ OT.ft. 

= 7271 ^ CT.ft. 

PiWft Pil«V©k.44 ^t?UT = ntft 

.*. n PlWft f*iPr©lc44 = 7271 x n C^.ft. 

•1'^C'O, 

^T, 72ti n = 2887c 
^ 288ti 

"4T, n = 4 

4fft ftsQ 4WI <jlt4 I 

<t. ~ (R.ft. 4^fft C’1M<P ifl^fft *H4> 

^tcsr (Swim idtft *rm i ^rsrffo f*rf?i w i 

>r*riw : 

(fra <ITPTrt r = — (R.ft. = 7.0028 OT.ft. 

71 

4JPi « *HC<P4 

TO ^tjpj = (2 x 7.0028) <71.1*1. 

= 14.0056 CT.ft. 

C’TffiFPS ^flWH = ~7i x (7.0028)3 ^ (TT.ft. 

= 1438.48 CT.ft. 


'G<Jl < £*! ct>^S ’tf'M 


bo8* 


xiic<?4 ^nrs^ = O^) 3 
= (14.0056) 3 *H<71.ft. 

= 2747.294 C»!.ft. 

^roffo wta 

= (2747.294 - 1438.48) CT.ft. 

= 1308.81 CT.ft. 

<19|ffa ^<£“14 1308.81 ^ CT.ft. I 

13 cmz*s <&s 12 ctA. 

extern f^5?i *w ftair ^jTpra $*ra *r** wi c^to <& t *ai 1 

\5<5*rg c*m^i f^fa ^ 1 

■JRt4H : 

C*n»TC*3MJPn4,r = 13 CT.ft. 

^,h = 12 <7!.ft. 


A 



^Tg?W ^JP TT^tf = \ r 2 - h 2 

= V(13) 2 ^IL2)2 
= V 169- 144 = \25 
-SC’V.ft. 

■3T4W1?! C^ifl^P 4 ! = 7ir 2 
= 7i(5) 2 = 3.l416x25 
= 78.54 M CT.ft. 

S5*rtft?J C*3FJR 78.54 ^ <71.1*1. I 

<\. 4^fft bHH ' T^ 4tC3T4 4t$"C44 1.6, 1.2 « 

^5t 0.8 ftfttS 4^ ^ 3 CT.ft. 4l*f&a ^T5T4 

c^r^i «rf% 14.44 1?w cs^d^ ?° N 

^*rt«TR : 

= i.6 f^r?i = 160 CT.ft. 

=(160-2x3) CT.ft. 

= 154 CT.ft. 






sw = 1.2 fttfa = 120 c^.ft. 

ft^C<JS 2p^, b = (120 - 2 x 3) Gl.ft. 

= 1 14 Gl.ft. 

<IC*$ <lf^.C<5?3 ®W1 = 0.8 ftfttS 

= 80 OT.ft. 

<qlc*a $Wt, C = (80 - 2 x 3) <?!.ft. 

= 74 CT.ft. 

.*. 4IWIS1 ftvSCflfl ^>C*1<3 C^J II? 

= 2(ab + be + ca) 

= 2(154 x 1 14 + 1 14 x 74 + 74 x 154) ^ (Tl.ft. 

= 2(17556 + 8436 + 1 1396) M OT.ft. 

= 2 x 37388 (TJ.ft. 

= 74776 = 7.4776 = 7.48 ^fftfcm (fllfl) 

^ ^ = (7.48 x 14.44) iTFPT 

= 108.01 

twaww w 7.48 ^<fftl!Ma (srm) arc* *m ^ ios.oi 

^(4i i 

V. 120 frftfj * 90 ft. Spvfftfttft (^ftifW) *TfTre re i <3 

2 ft. ^ « 25 CT.ft. U Srtffa 25 Gt.ft. frftj, 

12.5 GT.ft. SW 8 GT.ft. C^«fftftTft '^VS^WI gftsfra? 

*nrr«rR : 

E 120 F 

0.25 ft. 

C 

B 

sUSlwa ^ = 25 (Tl.ft. = 0.25 ft. 

sift frftj snftras ewi efcg-^s gwhw = (120 x 
0.25) ^ ft. 

= 30 ft. 

Sift *lTC*t?I Spq <<3M<3 Sflftaw abcd-43 

= {90 -(2x0.25)} xO.25 ft. 

= 22.375 ft. 
onl? srrftera wf 5 ! 



= {(30 + 22.375) x 2} ft. 




<3 ftft<*Pl cGsfG 




= 104.75 M ft. 

snfta mFtt = (104.75 x 2) ft. 

= 209.5 ft. 

W5a ^ = 25 Gf.ft. = 0.25 ft.; 

21*1= 12.5 <71 .ft. =0.125 ft.; 

«* = 8 (Tl.ft. = 0.08 ft. 

4^ft = (0.25 x 0.125 x 0.08) ^ ft. 

= 0.0025 ft. 


2TC?jra%J 


sll&lWfl V3 ll*J'® r l 
^^pft $U><3 


209.5 
‘ 0.0025 


ft = 83800 ft 


b. vSIl^lW^ 4F^ft $bbv\ 7.5 ftffrTS I 4$ 

Tl?lt 2000 fa<TG5 ^ ? 

: *ift, ^ft?i <170*1 = 

r 

.*. ^ft< = 7tr 2 

<w?n 

h = 7.5 fttta 

4TO. ^ft< = 2000 <tfftt>K 

71^ = 2000 
^ >r 2= 2 °°° 



3.1416 
<T, r 2 = 6.36.6183 
*1, r = 25.23 
<T, r = 25.23 ftftlS 


, 'll ^<3 c^llcH! \sW< l 3.C 4 ! 

L = Vh 2 + r 2 

= V(7.5) 2 + (25.23) 2 
= V 56.25 + 636.5529) 

= V 692.8029 = 26.321 flfcia 






wrf^r. 


C*Rp^ = ml 
= 3.1416 x25.23 x 26.321 
= 2086.27 (TO) 

TOT^% 2086.27 ^fftfctt (TO) I 

5o. 4 OT.ft. owffr ^ feTCTCTO ^5t 5 (TT.ft. I UTO 

TOTOtTO C^RW*! « CTO TO I 


^TtTO : CTOU! 

^ ^S^rTTO fTOCTO ^1 a = 4 OT.ft. 

^51 h = 5 CT.ft. 



OT.ft. 


*TWftMa ft4?l : 

f^lT* 'Sjfrfl C'*J*<X)<P C 1 = 6 x —■ d? 

V3 o 
= 6 x^x(4)2 

= 41.569 CT.ft. 

*fP(fe*!*[CTO c*4*^<P«l = 6 x a x h 
=6x4x5 
= 120 ^ (TT.ft. 

.'. f^*Sr^fD<i >i^a)voc°i5i C^F3TTO 

= 2 OgfTO C'WHW) + npfwpTO 

= 2(41.569)+ 120^}<7T.ft. 

= 203.138 ^OT.ft. 

: fsiTOM <TOUH =6x^a 2 xh^R CT.ft. 
4 


<3?rTTO ftft«*Pi ^ 


^o<tv 


= 207.85 TO CT.ft. 

fttffa fi wfca TO5F5CTO 203.138 OT.ft. 207.85 TO 

C^T.ft. I 

5*. 6 CT.ft. 4 i %fa ftpfr ^qto TOfors fififflftcvM foswt 

10 OT.ft. i ^hw^cto toj i 

^nrtTO : oi'QTrt sjto ^s^wrjfro 4^fi> frorftc^, <\\%a Wo a = 6 

CT.ft. 

iTO^^ST h = 10 (TT.ft. 


A 



TOtfvSTCTO : 

= 6 x ^ a 2 OT.ft. 

4 

JT 

= 6xj (6) 2 = 93.53 CT.ft. I 

wg «w *np ^ r = <^3 ^»pira *P*I ^ 

= ^6 2 -(ix e) CT.ft. 

= V 36-9 = V27 CT.ft. 

= Vl02 + (V27 2 ) Pf.ft. 

= VlOO + 27 = 11.27 CT.ft. 

4TO cfarro , 

= (^fts CTOITO!) + J X (^fta «lftft x MflIWI $®F5T) 


±oQ8 ftftifPT C[^ 

= 6xy(6) 2 + ^x6x6x 11.27 
= (93.53 + 202.85) CT.ft. 

296.39 CT.ft. 

TOR : 

TOR = | X X 

= jx 93.53 x 10 
= 311.77 R< 7 T.ft. 

30 (TT.ft. RS.TOR 311.77 R I 

^ b^^*ic<p<i *ntR s OT.ft. ^»r, $ro *nwrst»nt 
« tor ^ i 

^Tt<R : 

(^rQ^IT TO*, 4?pf& D^^soic^n CRTOHl TOR 8 (TT.ft., larfft 

Wll = OT = ^WI = 8 CT.ft. I 

$TO RSMtR CWl s TOR <p<jrc ^ I 


A 



TOStoMfl (TWf : 

b^-Xi>«nc<w ffR CTO?®T = (8)2 GFf.ft. 

= 64 C^T.fsL I 

(MS$ FpRC<W WWW! <fTCR = 8 I 

$WT , h = 8 C^.f^I. ^5 C^C^ICHI 4Tp Rsf r = 

<? l.ft. = 4 OT.ft. 

^5R, $TO CTWIMI RifatR CRTRt fr&5] 


K) |00 


'G3TT<P*1 faPiiR 


io<?<? 


= Vh 2 + r 2 

= V8 2 +4 2 

= V64 + 16 Pl.ft. 

= V80 = 8.94 CT.ft. 
fattfeR RSlRR CTO5R 

= (wi + ^ ogfira *tfafa x cviimi ^wi) 

= { 64 + ^(4 x 8 x 8.94) J ^f <7!.ft. 

= (64 + 143.04) M CT.ft. 

= 207.04 ^ CT.ft. 

TOR : TOR! WlR, 

TOR = ~ X C^’OT X 

= |x 64 x 8 
= 170.67 R CT.ft. I 

5. 0*) TORTO R4*5'fl RtfRSra CWI (Area of the whole 

surface) 

= wfc C * RPJTO 

= 2(ab + be + ca) 

(*l) 'TOR (Volume) = a be R4^ 

(*t) 4*4 = Va^ + b^ + c^ ^44> 

W5 CRSS, a = b = c. ^44 

(4 s ) RSlRR C^F3JRI = 2(a^ + a^ + a^) = 6a^ 

(^) TOIR = a. a. a = a^ R^RP 

(*t) M =V a 2 + a 2 + a 2 = >/3a 4RP4* l 

TORTO R^ ^T^J, SW <3 §WT3 'SpjTO 4:3:2 »Rl ^ 
R2IRR c**M<P 6 1 468 4*ff4l>W5 *C*1 , ^5T3 4^ <3 'TOR fM?J 4^ I 

RtTO : 

<pR , WlJ, 2P$f <3 vS'bVil RI^CSJ 4x, 3x, 2x I 
, 2(4x.3x + 3x.2x + 2x.4x) = 468 


*o<M> 


<344*1 CfrsS 


4T,52x 2 = 468 4 T, x 2 = 9 .*. x = 3 
vf^Mf 12 f^. , 9 6 ft. 

40<fa ^ = V 12 2 + 9 2 + 6 2 = V 144 + 81 + 36 = V267fotfa = 
16.16 ftfra (OT) 

3T*R<TO2H - 12 x 9 x 6 = 648 VRftfctd 1 

(4) frier(.4d ^ai^O*!?) 0*43)4*1 
= 2 0**P3i<p«i) + 043)4*1 

= 2 (^Sfe 0*43)4*1) + vgfSR X iS^Vfi! 

*0 - 'Jjfsf?) 0*43)4*1 X ^5^51 

>. »£wfl» ffrgwwi fforcra 4tptwm *wmto 3, 4 « 5 CT.ft. 

3R* $6F®1 8 OT-fo. I CTO»f « fa4?l 43 I 

*PTf«TR : 

fsterOT tfk* 3T^p*TT<J 4*1350*1 3, 4 « 5 C*l.ft. I 

C<JC^§ 3 2 + 4 2 = 5 2 , ^13 3)4ft »W04l^t Qj'^'Sr 43 043)4*1 = |x 4x 

3 = 6 3*f (R.ft. 

.*. frier^fl^ ^alvso®!*! 0*43)4*1 =2x6 + ~(3 + 4 + 5) x 8 

= 12 + 48 = 60 3*f CT.ft. 

431 $5J3 'SiUl'ftH = 6 x 8 = 48 33 C3.ft. 

3P5WJ3 f$iewfD$ >RaJv©0*13 0*43) <**“1 60 3*f 03.13. 3J3*.'°il?J'S r l 48 33 C3.f3. I 

'Plifllft® 

4 ) fouftoM ^iw^vsc 0 !^ 0*4334*1 
= ^33 0*4334*1 + nrtfe*i*to*Tt 3 cwi 
f4$ 3?(r$*i*[o*n >i4>r Ri^* 30*1, 

frslfrC'&S 33SrsO°1fl 0*43)4*1 = ^f^?J 043)4*1 + ~ (^f33 'ifM^ X 0^*1 1 OH I 
te*>Vft|) 

f^RjTfsre®?! , h , ^10403)3 3JWI4 r ^31 CHICHI t 3,0*1 , 

l = Vh 2 + r 2 

«0 'sihmh =jx ^fia c^sppi x ®^t 


hQ - &&U 0£$1&) 


<3 <5 14 s ! ft Pi 3)3 ct>S*1> *tf*fa5 


io 4 <l 


* . io OT.flr. 3i^frf*rt> 3<ft4t3 ^3 $33 w&te 3i4fl> f*r3iftcfc3 
12 CT.ft. I $313 333^51*13 C *4 354*1 « 'Sltfl^H f*tf3 43 I 
7T3t3R : 

f*l3tftCVb3 C4^R^ 3F5 0*1041031 3Tp *P3 ^ r = y 03. ft. = 5 
C3.ft. , ft3TftC153 $WT 12 03. ft. I 4^53)3 $^T3 C^JC4IHI C^TT^T! 

^>v*l 

= V h 2 + r 2 = V 12 2 + 5 2 = V 144 + 25 = Vl69 = 13 OT.fi. 
ft3Tftfl53 >l>14f\S>C*l53 0*43)4*1 

= 10 x 10 + ^<4 x 10) x 13 = 100 + 260 = 360 3<f 03. ft. 

3)3t$*t3 4142R x (10 x 10) x 12 = 10 x 10 x 4 = 400 33 03. ft. 
sr$3)3 ftnflftl&ffo ^5f®™ 0*43)4*1 360 CT.ft. 3)?)^ ^l?ivsH 400 
CT.ft. I 

0<pHo4f1 ^ [ 6V4>I = h, ^EJ <Ji^t^ = r 3R^ o^lloHI = t ^.0°1 
(4) <4^ 0°151 0*43)4*1 = 2 x v lf^f^ X 0^*11 OH I 

= j x 2nr x i = nri ^^44 

(t() 3R5f®C*r<1 0*43)4*1 = 43^5 Wifl 0*43)4*1 + ^fWO*E) 0*43)4*1 
= 7rrO + nr 2 = 7ir(r + L) 4^3)44 I 

(*t) = | x 0*43)4*1 X §W1 = ^ 7tr 2 h ^R 3)44 I 

i. 334fl? ^T5T^^ft4 041^^4^ Stfe'^'l 12 C*f.ft. 3)^« 4TP1 10 (Tt.fa. 

^51?1 0^*11 OH 1 ^b6'®1 , « Jl^voc«i51 0*43)4*1 3)4^ 4t?RR 

43 I 

' 5 nrt4R : 

r=y OT.fi. = 5 OT.fi. 

(?IH«Wt =Vh 2 + r 2 = V 12 2 + 5 2 = 13 OT.fi. 

<^v*>C*13 0*43)4*1 = TCrl = 71 X 5 X 13 = 204.2035 O^.f^I. 

7fsi5r®0*T?I 0*4"3)'4*1 = nr(l + r) = n x 5(13 + 5) = 282.7433 CT.ft. 

= j7ir 2 h =y x 7 i x 5 2 x 12 = 314.1593 (R.f^. I 


)>oQ\r 




CW 

(^s) CW^ <J&5T7!<J (W! = 4rcr 2 I 

(*) =ytr 3 WW* I 

($t) h frvm v**1CWf ^JPltf = Vr 2 -h 2 4^? I 

>. 4 c*A. c*TTa Wftnr| CT.ft. <& *wfl> 

cfam sx^s ^?n i vS ^rrros ^rprt^ 

?nrt*m : 

<$& cnrnt^ ^irm^ = 2 = 2 CT-ft- 1 **' ^ ' a|ll,VH = 3 11,23 = ^ 71 ^ 

CT.ft.i 

ntrcs = r <?!.ft. 1 Ui 

*TTff5<J = 7 ir 2 x | CT.ft. = | Ter 2 1 

*r#37TTC3 , 1 7ir 2 = y n ^T, r 2 = 16 ^T, r = 4 
*fTC®3 <IIPT!^ = 4 OT.ft. I 

*. 7^ ftp* <wffi c*m, C 5 ^ « <a*fr 

foftg m 7HIT?T ^TSTH ^TS ^SRp5T® I C^TT® CT, 

1:2:3 

^ ^fa, 

3 n«n?w « ^flta *wwct h <sra* r <ot* i cros* ** pito^i 
^51 « ^TSIH I 

h = r 

C4n e tTC?5 - ^7tr 2 h = jTCr 3 ^^ 

<stf (?WPRI 'STT^ = ^ nr 3 ) = fnr 3 *H ^ WPlftsW <*1^ = 
Ttr 2 h = Ttr 3 

| Ttr 3 : 1 7tr 3 : 7Cr 3 = ^ : | : 1 = 1 : 2 : 3 


vs. ***C¥* Xrrti, &** « 10, 8 ® s- 

CT.ft. i *fPrc?i j- OT.ft. faf*r$ ^*tc*rt cnr^rt^i 

5j[f#r styfs 

7f5Tt«rR : 


CTfc ^*TC7F3 ^TTW^ = 10x8x5;, C^.f^. = 440 CT.ft. 
”5^ 4#, 

*jJ*m = n 

n 5WP? iPla 'smrs^ = n x j n ^|) 3 = ™ *1. OT.ft. 


ajfi^ra, 


25 = 440 
0 


440x6 


= 8403 


8 . 


PlC^U 840 fi; I 

CTt«rror *rm^ v, wf?i c^4w s, ^ftn 

r, h 1 WOT c t a ( 2 W® CT, 


0)S = 


7ih 2 


tana 


Tir 2 


3 


(ii) V = ^ 7th 3 tan 2 a = - 1 — 
3 3 tana 


^Rt«TR : 


’Tt^ 1bcv£j , C^Mc^ S^V6| OA = h, S‘0'©l AC = t, ^f?I <11^1^ 

OC = r ZOAC = a. 


t$*llc/il v 5 r?v ®| 4 =V h 2 + r 2 

f53I AC^ <^fl (71, tana = ~ 
h 


r = htana ^Tl, h = — ^— = rcota 
tana 

(i) S = rcrt = nr V h 2 + r 2 = 7trV h 2 + h 2 tan 2 a 
= 7irh V 1 + tan 2 a - 7trhV scc 2 a 

= Tcrhseca = ^ - .rcota 
cosa 

= «i ?osa = nr 3 
cosa sina sina 

(ii) V = j 7ir 2 h = - 7i(htana) 2 h = j 7th 3 tan 2 a 


io'ko 





<t. ■^Tt’Pjpra is fi.ft. i 

3 pi.ft. ^t*t, ’TOT5W3 ftW « 1 

^OTSpra^t^is OT.ft.i ^n*^wa ^ ara 'srtWin-if'M, 

pih 5 tsra ftPrew «nffea wbi Mt i = 15 - (3 + 3) = 9 tf.ft. 1 

*TOSfl3l?EI C*4*H ^ 

= ^ snrea < j6'ot # ra c , wi + PiPtera 

tf9*vS<W 

= 2 x \r x 47tr 2 + 27irt = 4rc(3) 2 + 2 ti x 3 x 9 

[v r = 3 OT.ft.l 

= 90tc = 282.74 CT.ft. 

^ 'snw^ = 2 x 2 x f nr3 + m2i 

= | 7c(3) 3 + 71(3) 3 + 71(3) 2 x 9 = 1 17tc 
= 367.57 ’SR CT.ft. I 


Cartesian Geometry 


*2*1 ^ Distance 

^|«\©<pU t(MI* (Rectangular Cartesian Coordinates) 

cSfac^W W3 CWC4J, ^-viRI vfl'SR f% C*J ^Pl*1c®ra ^5‘ 5 T3 

C^NI ^ ■SJC'AjC^ ' 5 r 5 T®^T | dj<pfD ^4t ^4>fD 

3.WI l ^Kt*t ^5Rf^5 c^lc^l f^ c feR <7PT*H 

^lltflltHI W ^ I 5IW C^H?rt RRg f^<I ^TJ i 

^IWI >i^°ic<j^T ^5 IhI^Ts l^TSJ WHI fikflNi I ifRl 

< t>f4 c t <7*11 m $.06 C4»fWI ^<JC^ C^^TSTKS 

’flw i 

^14^0*1 ‘Wtt C^r <K4 ^*1 *m«u*T*n XOX' YOY' 

XOX' 04 s x ^ (x - axis), YOY' C$ ^psf (y - axis) <W C^f f^[ ‘O’ 
C^5 (Orinin) W ^ l 

Y 

▲ 



▼ 

Y* 






vfi^R aca q^ra a wra cacaror fa*[ p i P fa^ cTO xox' x 
^ 4a* YOY' atfft y TOR fc*ia aararca PM 4a* PN I ''3TTO y TO TO P 
faj ^ NP = OM = xC^P fcs* far (abscissa) at x (x - coordinate) 
TO I TOTa x TO TO P fa^ja ^ = MP = ON = y C$ P fapja Caaft 
(Ordinate) at y "TOfa (y - coordinate) TO aa I far *3 caafika* 4a* TO *HI* 
TO 3TJ l sjfat* fra p fa^ y W'Sx^ TO P f^a 

4a* ottto x <3 y tot fatfn to P fa^ ^ht* P(x, y ) afar sm* t aat i 
f^a (x, y) 4 asfi> arorT^ fana TO £OTfi> far <3 fi'Slafi* caaft fattf*! 

TO I ^T$ (x, y) « (y, x) TOT f$fj| fa^ fTO I ^TOt* TOTO aat^lW C^f 
^a 4TO 4*o8rifi ^icto rc*ct caroi fa^ ^rtto 5 ^rorona anr^fa 3Hi$ 
to aa i fa^fft y tor to arro fsr toto « to «htot f®r toto to i 
TOiafa 5 ^ xtor^to aTro caafij toto 4a* %e arro caaft toto to i 
x ®iwa ^aa caafi* 4a* y tor $ aa fw ^ to i 
tjto* croft fa*[a fs? <3 caafc aarara ox « OY aroa at rora aroam fro 
arro i i ia^ rca aratTO fs? at caaffr ox' « OY' aaraa at waa aroaM fro 
arro i 

%H l c* a TOaa TOT w®a XOY, YOX', X'OY', Y'OY 4$ TOft ^Tta 
fa^ i 4TTO fiJC^j^cas Ef^Pt (Quadrant) TO 33 l 
XOY bf^ i aca* sjaa aaT aa 4 a* af^a apfTO ana&aa faafte fro* a’tftarroi fafta, 
xs-fta 'Q i 5 ^< Ff^ia aar aa i carol fa^a ^hiwj f^ ^pnca fa^a to$m 
af^rca area i 

T 

n 


jc ^ 


(>'f«l'*! 

(",) 


b^M 

(+. +) 



OH F$^*1 

(-.-) 


8<S^m 

(+,") 


-►x 


f 

Y 1 


cT^ 


bo'bvs 


i. tffu fa^a TOa^ST (Distance between two Points) 

aca asfa, 

P(xj, y j ) to® Q(x 2 , y 2 ) wra af^s fa^ i p « q f^ cata* 
x TOa ^aa ^ pm « QN ^rfa i ®nara p fa^ cacas qn 4 a §aa ^ pr 
^ rfas i 

4aa p fa^ ^5j = om = xj 

4a® p fa^a caafr> = mp = y j 
q fa^ f^ = on = x 2 'Q caaf^ nq = y 2 
.*. fuaj TOar aft- 

PR = MN = ON - OM = x 2 - x A 
QR = NQ - NR = NQ - MP = y 2 - y] 


Y 



^ ^pnea, pqr 4a^ waa^t faifs? pq Qi^cto ^ifofsf i ^ 
^tarcrorcaa ^aarar ~ ^a i ^ 




<3?TP^T #^5 


PQ 2 = PR 2 + QR 2 

*n PQ = ± Vpr 2 + QR 2 
.'. PQ = ± >/(x 2 -x 1 ) 2 + (y 2 -y 1 ) 2 
P Q 

PQ = >/(x 2 -Xi) 2 + (y 2 -yi) 2 

C*JW^ ^2^ ^ <7Tt^ 1 WaFP ^TR *ffiTC[fa ^31 I 

Q f^5 ^5 P R*jd ft AW 

QP = V< x i - ^ 2 > 2 + (y i - y 2 > 4 
= ^(X 2 -X,) 2 +(y 2 -yi) 2 
.-. PQ = QP. 

P Q Q P l Z^ i 

pq = V < x 2 - x i> 2 + (y 2 - y i) 2 = QP- 

(0, 0) c*I c^R f^j[ P(x, y) ^ 

PQ = V(x - o) 2 + (y - o) 2 
= Vx 2 + y 2 

(i , M (^, ^f5T^*f f^f^5 ^?T I 

*13, P(l, 1) WQ(2, 2)«Pi*f^p3i 
f^3l, xy ftft*'© 3*Tt ^c«il i 

'pr? pq = -^(x 2 - xj) 2 + (y 2 — y i) 2 

= V( 2- l) 2 + (2-2) 2 i 


= Vi 2 + 1 2 = vm = V 2 i 


<3 <5 1^*1 dj^fG 5 tf^5 


iofc <t 


Y 
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r* 
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1. 
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Y* 

VS. 0(0, 0) <!Rt *r*t3 ^$fl> P(3, 0) « Q(0,3) *fWC*l 

^ I ^ I f^ffr (TTft ^*3^ C3 

f^UI X5f«f^5\5 33 ^T3 •TfSI t£T3* C^*1 ? 

*rm*lR : 0(0,0), P(3, 0) <3 Q(0,3) ftnfi>3 <5RT$H xy ^iWl CWPn 3FTt : 
^ OP = V(3-0) 2 + (0-0) i = V 3^ + 0 2 = V3 2 ~= 3 i 
^ OQ = V(0 - 0) 2 + (3 - 0) 2 = V 0 2 + 3 2 = V*3^"= 3 43R* i 
^ PQ = V(3 - 0) 2 + (0 - 3) 2 4** i 
= Vy 2 + y 2 = V9 + 9 i 
= Vl8 = Vl9" = 3V2. 43535 1 
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\ 
















< 
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3. 

0) 
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0, 
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Y’ 


io'b'b 


<35714*1 


$mfaf3>4 ffeilf^I •TPS fa 'jj'Sf 413*1 *£& ^ 4f?^ OP <43® OQ >33 

w^ I 

8 . 44 ft fosrifc A(2, 0) B(7, 0) s C(3, 4)i 

wot ots wth cw« ifr^ Qa^ffc 4* i Qj^'SffU *tf^fan 
*fa H*ffa4 *t*fe ft4?r 43 i 

wt<H : 

xy WOT A(2, 0), B(7, 0) « C(3, 4) 43 OTt : 

Y 



ABC fa^c«r3 

AB Ml (c) = V(7-2) 2 + (0-0) 2 = V5 2 = 5 
BC ^ Mj (a) = V(3 - 7) 2 + (4 - 0) 2 = V(- 4) 2 + 4 2 
= V 16 + 16 = 4y[2 444 

AC 4^3 Ml (b) = V (3 - 2) 2 + (4 - 0) 2 = V l 2 + 4 2 = V 17 
fafs#<j *lf3%n = AB + BC + AC 


= (a + b + c) 

= (5 + 4^2 + VT7) 444 
= 14.77996 434 (OT) 


<3314*1 <$45 




tf. cm «, (0, - 1), (- 2, 3), (6, 7) OR* (8, 3) fHrpn 

mi'sc^w# »wfl> 

TO A(0, - 1), B(- 2, 3), C(6, 7) <W D(8, 3) *Pf3 i xy 

wot 4W3 c^nc^t oti : 

Y 
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(6 

7 

-4 

4- 
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V 













✓ 
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Y’ 

AB ^ <?^T = \r((- 2 - 0) 2 + (3 - (- l)}) 2 = ¥(- 2) 2 + (4) 2 ) = 
V4+ 16 = V20 = 2/5 1 

CD frrfF = V (8 - 6) 2 + (3 - 7) 2 = V4 + 16 = '/20 = 2>/ 5 

444 I 

.-. AB 31^3 Mj = CD 31^3 Ml 

vm, 

AD = V(8 - 0) 2 + (3 - (- l)) 2 = V 8 2 + 4 2 = V80 = 4 Vs 

444 I 

BC^aMl = V{6-(-2)} 2 + (7-2) 2 = V8 2 + 4 2 = V80 = 4^1 

444 l 

AD 3T*3 Ml = BC 3t$3 Ml 

foofffa 3T^OT13 Ml WH l 

3J$3H3*ft3l3, ABCD 44^ >iNtaf34 I 

BD 4t<3 Ml = V ( 8 - (- 2)) 2 + (3 - 3)^ = V(10) 2 + (°)^~ 

= VToo = 10 444 1 


BD 2 = AB 2 + AD 2 

*MW ^Tft ABC into top, ZB AD 

I 

ABCD >iwf5 'snrowji I 

*’ CW8 CT, (- 3, - 3), (0, 0) « (3, 3) ferft TWt CW 
TO RT I 
TOITO : lift, 

A(-3, - 3), B(0, 0) 'Q C(3, 3) 3*^3 f^p!^ i xy W£>C*1 OTr? s raqR 

ABC^fa^AB, BC « AC 4? f® 5 # ^ i 

**• AB TO Wi = \r({0 - (- 3)} 2 + {0 - (- 3)} 2 ) = \r(3 2 + 3 2 ) 

= VTs = 3V2 

BC^ftt = V^3 - 0) 2 + (3 -1? = VT§ = 3V2 4TO 5 

ACW^ = V(3 + 3) 2 + (3 + 3) 2 = V72 = 6V2^ 



^ TO AB + BC = 3V2 + 3V2 = 6V2 = AC 


'S^f < £®i d>3rt> 


^O'bib 



<3t«fjK 1 

^ots m \ c<mc^i far^g? 

^ 1 

«W ^ CT. (1, 2), (- 3, 1), (-2, - 3) <W. (2, - 2) 

f^eW! ^t«R TO ABCD ffenfi> TO 5 ! 5 s ! I 
-4HR AB 2 = (1 + 3) 2 + (2 - l) 2 = 17 
BC 2 = (- 3 + 2) 2 + (1 + 3) 2 = 17 
CD 2 = (- 2 - 2) 2 + (- 3 + 2) 2 = 17 
DA 2 = (2 - l) 2 + (- 2 - 2) 2 = 17 
<W AC 2 = (1 + 2) 2 + (2 + 3) 2 = 34 
AB = BC = CD = DA 

TOfi? ~>m ABCD bVf'jStfi! sjt <m 5P5 »ira 1 1%? AC 2 

= AB 2 + BC 2 , 3<5?n? ZABC ’iron'! 1 
ABCD >3^ : 4 5 fwa 1 



Y' 






5 x ^«(-5,-7)C«l^(4. k) ^ 1^5 ^ ^ k ' m ^ 
i 

x cotw (4, k) = k 

(_ 5, _ 7) esters (4, k) >8* ^ = V{(-5-4 ) 2 + (-7-k) z ) 

= >j ( 8 1 + 49 + 14k + k 2 [ 

= V { 130 + 14k + k 2 ) 

«1^|^|(.4 k 2 + 14k + 130 = k 2 
JJ1, 14k + 130 = 0 


|| TnTOTfl Straight Line || 

^ ^ to wi 

TO f^[ ^RTS (Xj, y i) * (*2» V2>’ x 2 * x l* y 2 * y 1 

y -TO v£Rjm TOWS *15)^4®!, 'TO 

y = mx = c (1) 

cro^, c<mrft> (xj, yp f^fro TO, 
y j = mx i + c (2) 

(2) ^s (1)*TC. CTO 5 tom *n^, 

y - y j = m (x - xj) (3) 

CTO$, (3)^ C?T*fl1r> (x 2 , Y2> ^ 

y2 - y i 

Y2 “ yi = m ^ x 2 " x l) •’• m “ X 2 - Xj ^ ' 

( 3 ) ^° ^<ETO m 43 'TO TO 

(5> 


x ~ x i y-yj_ 
^ x i-x 2 yi -y 2 


(6) 


^ y 2 -yi 

5^1 : (i) >i<iTO*ffli>3 TOl~2 ~^Y 

(ii) (0, 0) 43°s (xj, y j) ^TOTOtft GITO x - = y^' 


^i 

X 1 


y 


X. 




<3<Tf^ TTO^ Cb-SIb ’11*1'© 




^ f^[ cro cto ^itoto to* M 3 43 ^* 4*°v x tort 

tTO 150° CTO TOT I f**f* i 

x cosa + y since = p 4$ TO *!**** TO, 

x cos 150° + y sin 105° = 3 x. (^- ^y-j + y. ^ = 3 
?t, - >i3x + y = 6 3T, y = V3x + 6 


1 3 X _ 4y _ 12 = o c*ro m *r* cro "Wt* mtom 

i 

3 

3x - 4y - 12 = 0 *T, 4y = 3x - 12 *t, y = 4 x - 3 
^T$43, C3*ttlT>3 bFI =4 

3x_4y= 12^t,Y5-y|=1^5 + ^3 = 1 

CTO 5 *ff^5 ^TvC*t* *lftTO 4 <3 - 3. 

2 efftf'Q C3, 5x + 6y + 8 = 0 C3*ftft> (6, - 1) 'Q (- 2, - 5) 

^TTOt’t CSPTO TOT l 

2 Pt 5 f*^ ^°vCTO C^TO W (x', y') TO, 


W f^j* (2, - 3) 

iTO 5x + 6y = 5 x 2 + 6(- 3) = 10 - 18 = - 8 
.*. 5x + 6y + 8 = - 8 + 8 = 0 

^STS^, C^nt^2nr3 C^TO 5 ^^5 TO I 

3. ^’Tit*n^(-l,3)^M4,-2)f^f^TOi^ ; ^^ c|ftef? ' 

^ ~ x - x i y — y i _ x + l y - 3 

^ ^iwt = ^pr^^i, riT4 = 3 + 2 

^t, X + y = 2 


>o«U 


'QH T&\ itffa 



^ + 2 = 1 C5r * ri 1 

C?^ ^H><J (J\ ^ ^ * W * I 

^5<n^ or«ifta \ ^ v wST *ffcs «wr = V2 2 + 2^ = >/8 = 2 V2 

4*h adrift titow *r§twt Wii to *n (3, 2) fa* faar to* 

x « y ^TO * * TOd-H A « B ft**^ <W *n, C*R OA - OB = 2 
TO, W O ^ f^[ I 


to **f* wrcrotffo *#TO*t ^ ^ = 1 

^TTOl, OA = a, OB = b <W a - b = 2 
CTO^, (3, 2) f*^ ^ C*TO t*W ^<1^5, 


3 2 , 

I + b =1 


*t. 


2 + b b 


4=i 


*T, b 2 - 3b -4 = 0 


*t, (b - 4) (b + 1) = 0 
.*. b = 4, - 1; TO 5 ?, a = 6, 1 

^fwn, ^ + 4 = 1 


*T, 2x + 3y = 12 


4*1 x + = 1 

*t, x - y = 1 



-*»> - J1&J* ( t*424&' 




^0*\vS 




5x + 4y - 20 = 0 TOTOTO ^TO$f *fw ?rTO 

T5ft*t TO 5 ! *^* 4TO f^5, ^ ^[ *KjC*fl*¥ C*TO *$)*<!*? 

f^*f* *>< 1 


»2pr3 j i < sj«nc^J^rTf^ 

5x + 4y - 20 = 0 

_ x y 
4 + 5 = 


*P54*, A f**[ (4, 0) 4*1 B fc=5 (0, 5) 
C^Df^^AB ?T*TOTO f^5 I 

^54*, C ^HIS 


•1 X0 + 2X4 

1 x 5 + 2 x 0^ 

3 

2 ) 


)-(!!) 


*^4*, oc 4* ^tro 6 ?, y = ^75 X *T, y = 5x - 8y = 0 


D f* 5 ^* $MW ^ 


2x0+ 1x4 2 x 5 + 1 x 0 


)-(!•¥) 


^4?, OD 4* ^TO 6 !, y = ^fy x*T,y=^*t, 5x - 2y = 0 



6. 




y ^?*RJ ^TTOTO <W 2x-3y + 4 = 0'Q3x + 3y-5 = 0 CTOT 

c^ f ^st TO 4TO tototo ^rStro*! f^Hrr to i 

2f^ CTO1 c^f RyllSt CT C** 5 ? ^ftro^ 2x - 3y + 4 +- k 

(3x + 3y - 5) = 0 






x(2 + 3k) - 3y(l - k) + 4 - 5k - 0 
cvrts y latva *mm .-. y <ra *5* ’■pi TO 1^3(1 -k) = ° 

.-. k = 1 

v 5T®^, ' 5 ^t^ c t 5x - 1 = o 

7 mw c w w ftrt*HTX« + 3y + 4«0 >«<3x + 

4y _ 5 = o C?p>n 1TOTO<w6x-7y + 8 = 0 <3T«rm 

^ I 

2x + 3y + 4 = 0 
3x + 4y - 5 = 0 

c?r«n ^rcu’fra ^i^w=t 

2x + 3y + 4 + k(3x + 4y - 5) = 0, ^1, (3k + 2) x + (4k + 3) y + 4 - 
5k = 0 (0 

6x _ 7y + 8 = o c=r»mj «*ra »ra ?'«rara 

, 9 

6(3 k + 2) - 7 (4k + 3) = 0, ^t, - 10k - 9 .*. k - jq 
( i)?R*l^TO k >« TO '4^01 TO*I TO *lft 7x + 6y - 85 = 0 

8 . ^^^TOTO’^‘t^^^t5x-3y-7 = 0«4x + y- 

9 = 0 c?w cvt f*i ftw to 13x - y ~ 1 = 0 **** 

"531 1 

aivra c?WT TO»rc?rsfra 

5x _3y-7+k(4x + y-9) = 0,'W* (4k + 5) x + (k - 3) y - 9k 

-7 = 0 (i) 

i3 X _ y _ i = o <ara ^rsrraroi tw ^ 


?1, 13k - 39 = - 4k - 5 17k - 34 .-. k - 2 

frxM *Rrar«n, I 3 x - y - 25 = 0 


'Gfl1 < P*1 faf3|t£PT cOstl* 




9. ccfaft^ CT,k«W^ ^lcH3 SHJ ■*m°u4*fT (3 + 2k) x + Sky - 3 = 

o faynflft i f^ffo ^ i 

(3 + 2k) x + 5ky - 3 = 0 
*T, 3x - 2kx + 5ky - 3 = 0 
*t, 3x - 3 + k (2x + 5y) = 0 

( 1) ^ w4 k ^ ' S TTOT WW 3x - 3 = 0, ^t, x - 1 = 0 

v£Rt 2x + 5y = 0 <3Hfi Cffrf^f^n m 

x - 1 = 0 .\ x = 1 

2x + 5y = 0 *n$, 

-2 

^t, 2 + 5y = 0, ^1, y = -j- 

C 1, ”f) 

10. 6. ^ ft 3 * « (x lf yj) *NS*W c«T, (b, 0) * (x 2 , yj) 

>u*rar«fT* ^ ^ c*t, xjx 2 + y^2 = bx i* 

yi - 0 y i 

^31 ft 3 * <3 (xj, y j ) ^TvOTW C3*fBJ W\ = x ^ _ q = ~ 

^ y2"° V2 

(b, 0) <3 (x 2 , yi) ^5* ^ = X2 _ b = x 2 - b 

>T<54ir<J^ 

yi , yi 

x i x 2 - b 1 

y 1 Y 2 = - X 1 ( x 2 " b > 

^ yiy2 = - x i x 2 + bx i 


* 0 ^ 


'G?TTO*I 


yiy2 + x i x 2 = bx i 
x i x 2 + yiy2 = bx i 

11. 7. 4x - 2y + 7 = 0 ^ (2, 3), 

(_ 2, 4) i 

*JCH 

(x, y) f^ff> (2, 3) <W (- 2, 4) Wj^if 

.-. (x - 2) 2 + (y - 3) 2 = (x +2) 2 + (y - 4) 2 

^1, x 2 - 4x + 4 + y 2 - 6y + 9 = x 2 + 4x + 4 + y 2 - 8y + 16 

^t, 8x - 2y + 7 = 0 

isHj ftfC* 4x - 2y + 7 = 0 C’f’Hl i CiT*mi '®h1^5 i 

from TO 4x = 0 .*. x = 0 -2y + 7 = 0 .*. y = 2 ^4* ^ 

/V 7\ 






Trigonometric Ratio of an Acute Angle 0T* <^ C RI 

0° « 90° <S* HtC^RT CVt'TC* ’T® ^*1 1 C<|4H— 10 °’ S °’ 75 ° 



o 1 m 
ox afti ^ *T5ra fa*#® Iw^OA '=PWT^ cm I OA 45 

®»B( CT-WR f^CB OX >09 S^RI PM »TO ^POM = 0 

■sm POM-4 e c*twa **- 

*" PM 4sec0-^=^ 

4. sec tl - ^ QM 


1. sin 0 = 


2. cosec 0 = 


3. cos 0 = 


*r*^ 


"OP 

OP 

“PM 

OM 
‘ OP 




PM 

S.tane = _ft- OM 


_ •, OM 

6. cot 0 - __ D \/f 


pm 


$*rarnj ^tr® c«rc^ 

(a) sin 0 = — rT5 (d)sec0 = 

v cosec U 

(e) tan 0 = 
(0 cot 0 = 


1 


(b) cosec 0 = 

(c) cos 0 


cosec 0 
1 

sin 0 
1 

sec 0 


cos 0 
1 

cot 0 
1 

tan 0 


'G <114*1 f^f5|«£Pt 




Chart of Trigonometric Ratios (0° - 90°) & the 
Preparing Process of it. 

(o ° - io° Q}C < 4l c lftfc>4 vslfa^t tfl^t i»p^5 

«Krft) 

0°, 30°, 45°, 60° & 90° C^jpTm %^! e tf^I%4 
*IM ^4 PlCb — 



0° 

30° 

45° 

60° 

90° 

sin 

0 

1 

1 

Vi 

1 



2 

Vi 

2 


cos 

1 

Vi 

1 

1 

0 



2 

Vi 

2 


tan 

0 

1 

1 

Vi 

00 



Vi 



cot 

00 

Vi ’ 

1 

1 

IT" 




Vi 


sec 

1 

2 

Vi 

2 

00 



Vi 




cosec 

00 

2 

Vi 

2 

T 





Vi 



arwft^ wit 


__ . cos A sin a , 

OTH % + ; —7 = sin A + cos A 

^ 1 - tan A 1 - cot A 


^t«rm 1 


?fTSJW 


cos A 

sin A 

“ 1 - tan A + 1 

- cot A 

cos A 

sin A 

= A + 
sin A 

cos A 

cos A 

sin A 

cos 2 A 

sin 2 A 

~ cos A - sin A 

sin A - cos A 

cos 2 A 

sin 2 A 

~ cos A - sin A 

cosA - sin A 


cos 2 A - sin 2 A 



iotro 


S3 T33 faPMP! <$3$ 


_ (cos A + sinAKcosA - sinA ) 

(cos A - sin A) 

= cos A + sin A = 'S>H*F3 I 

... (smrfr®) 

* I STJT t«t 3^3 8 tan 0 \'l - sin 2 9 = sin 0 

3313T3 8 

3t33 , ¥ = tan 0 V 1 - sin 2 0 = tan 0 V cos 2 0 


vO I 


sin 9 

cos 0 


x cos 0 


= sin 0 = 


... 3133^ * ISRTO I (S3tfts5) 


C33t3 C3 


cot 0 + cosec 0-1 

6ot 0 - cosec 0 + 1 


33t3t3 8 


1 + cos 8 

sin 0 


3t3‘T¥ = 


cot 9 + cosec 9 - 1 

cot 0 — cosec 0+1 

cot 9 + cosec 9 - (cosec 2 9 - cot 2 9) 

cot 0 - cosec 0+1 


(cot 9 + cosec 9) — (cosec 9 + cot9) (cosec9 got @1 

= cot 0 - cosec 0+1 

(cot 9 + cosec 9) ( 1 -cosec 9 + cot 9) 

(cot 0 - cosec 0+1) 

(cot 9 + cosec 9) (cot 9 - cosec 9+1) 

(cot 0 - cosec 0+1) 

= cot 0 + cosec 0 


cos 9 1 

‘sin0 sin 0 
1 + cos 9 

sin 0 
3TW* « 


= TO 8 9 T 1 * 

I (C33TC3T 3X3T) 


8 I tanA + sinA = m ^ UnA - sinA = STOW ^ <^> m 2 - 

n 2 = 4 V mn 
33t3t3 8 

= 4Vmn 

- 4 ^(tan A + sin A) (tan A - sin A) 

= 4^tan 2 A - sin 2 A 


<33133 ^otrb 


O A / 

. sin 2 AV 

= 4(tan 2 A ^ 

1 - .an 2 A> 


= 4>/(tan 2 A) (1 - cos 2 A) [ { tan A = ] 


= 4 V(tan 2 A sin 2 A) 

= 4tan A sinA 

= (tanA + sinA) 2 - (tanA - sinA) 2 

[ /. 4ab = (a + b) 2 - (a - b) 2 ] 

= m 2 - n 2 = 3T33 1 3 
m 2 - n 2 = 4Vmn (fiT3tf^5) 

3T333* = m 2 - n 2 

= (tanA + sinA) 2 - (tanA - sinA) 2 
= 4tanA.sinA 

= 4 vtan 2 Asin 2 A 
= 4 V tan 2 A-( 1-cos 2 A) 

= 4 V tan 2 A-sin 2 A 
= 4V(tanA + sinA)(tanA - sinA) 

= 4Vmn = (<2f3 tf^) 

C 1 sinA + cosA = a d)3® secA + cosecA = b C3, b 

(a 2 - 1) = 2a. 

33t3t3 8 

3TC3 , *F = b(a 2 - 1) 

= (sec A + cosec A) {(sin A + cos A) 2 - 1 } 

= | — - — - + r |(sin 2 A+cos 2 A+2 sinA cos A -1) 

\cos A sin A/ v 

= sinA±cosj\ + 2 sin A cos A _ 1} 
sin A cos A 

sin A + cos A „ A ___ A 

= — : — : : — . 2 sin A cos A 

sin A cos A 

= 2 (sin A + cos A) 

= 2a = 

b(a 2 -l) = 2a. (Proved) 


boW 


'GSl<P 9 l PlPl^ ctJsuD 


I 


<\ I 


V I 


& I 


cosA + sinA = V 2 cosA $.C*1 , ST^TH C*f, cosA - sinA = V*2 

sin A 

mm 2 

cosA + sinA = V 2 cosA 
^T, sinA = (V2 - l)cosA 

^ tCwA .-^«A-. (^; 0» inA 

V2 - 1 2-1 

<JT, cosA = (V2 + l)sinA 

cosA - sinA = V 2 sinA (*f^T5?I <K<3 ) I 


sec A + tan A 

cosec A + cot A 
?Rt*rR 2 


(OTf^) 


cosec A - cot A 

sec A - tan A 


-srsrw 


sec A + tan A cosec A - cot A 
cosec A + cot A ~ sec A - tan A 
^T, (sec A + tan A) (sec A - tan A) 

= (cosec A + cot A) (cosec A - cot A) 

sec 2 A - tan 2 A = cosec 2 A - c^A 
^t, 1 + tan 2 A - tan 2 A = 1 + cot 2 A - cot 2 A 

^r, 1 = 1 (smrf^) 


CT, 

mm 2 

'<W* 


1 


1 


1 + sin A 

1 


sin A 


2 sec 2 A 


1 


1 + sin A 1 - sin A 
1 - sin A + 1 + sin A 

(1 + sin A) (1 - sin A) 
2 

1 - sin 2 A 
2 


cos 2 A 
= 2 sec 2 A = 'bh v l^ 

... «r*F ((HH W) 

1 


[.*.!- sin 2 A = cos 2 A ] 


STON 


cosec A - 1 cosec A + 1 


= 2 tan 2 A 


mm 2 


1 


1 


cosec A - 1 cosec A + 1 






cosec A + 1 - cosec A + 1 

(cosec A + 1) (cosec A - 1) 


2 

cosec 2 A - 1 


[ cosec 2 A - 


*0 1 


>> l 


2 

~ cot 2 A 
= 2 tan 2 A 


(SP#te) 


STsTt 6 ! 


sin A 1 - cos A 
1 - cos A sin A 


mm 2 




, sin A 1 - cos A 
1 - cos A sin A 
sin 2 A + (1 - cos A) 2 

sin A(1 - cos A) 
sin 2 A + 1 - 2 cos A + cos 2 A 

sin A (1 - cos A) 
sin 2 A + cos 2 A + 1 - 2 cos A 

sin A (1 - cos A) 

1 + 1-2 cos A 

~ sin A (1 -cos A) 

_ 2-2 cos A 

~ sin A (l - cos A) 

2(1 -cos A) 

sin A (1 - cos A) 

2 

sin A 
= 2 cosec A 


= TOW 


. = OTW (OTf'te) 

STOW (tan 6 + sec 6) 2 = ) * S ' n f 

* 1 - sin 0 

mm 2 

WT* - (tan 0 + sec 0) 2 

)‘ 


/ sin 0 

\cos 0 co 
/ sin 0+1 ^ 
V cos 0 ) 

( 1 + sin 0) 2 

cos 2 0 


1 = cot 2 A ] 


2 cosec A 


*ob-8 




(1 + sin 8) 2 

1 - sin 2 0 

(1 + sin 8) (1 + sin 9) 

_ (1 + sin 0) (1 - sin 0) 

(1 + sin 8) 

“(1 - sin 0) 

... (snuffs) 

H I «W*f a/ ) ~ Sl ° = sec A 
v \ 1 + sin A 

*rsri«fH s 

ww - -\/ } ~ si ." * - 

\ 1 + sin A 

V (1 - sin A) (1 - sin A) 
(1 + sin A) (1 - sin A) 

/ (I - sin A) 2 
V 1 - sin 2 A 

_ V( 1 - sin A) 2 
V cos 2 A 

_ 1 - sin A 1 sin A 
cos A ~ cos A cos A 
= sec A - tan A 
- 



* (SWlft^) 

1 tfW 

^ / sec A + 1 

V a , = cot A 

\ sec A - 1 

2 


<f*m = ^ 

/ sec A + 1 

sec A - 1 


(sec A + 1) (sec A + 1) 

- V 

(sec A - 1) (sec A + 1) 

V( 1 + sec A) 2 


V sec 2 A - 1 


tan A 


cosec A 


ftft^ (^3TP ?ffe^5 


Notrfr 


1 + sec A 


Vtan 2 A 
1 + sec A 

tan A 


[ sec 2 A - 1 = tan 2 A ] 


1 


tan A 


1 


= COt A + 


cos A 

sin A 


= cot A + 


sec A 
tan A 

1 


cos A 


= cot A + - 


= cot A + cosec A 


cos A sin A 

cos A 
1 

sin A 

= 

^ (srsnftss) 

*8 I Tift sin 2 A + sin 4 A = 1 CT, tan 4 A - tan 2 A = 1 

TfritifR 2 

C^tTH W, sin 2 A + sin 4 A = 1 
sin 4 A = 1 - sin 2 A 
= cos 2 A 

« tan 4 A - tan 2 A 
sin 4 A 


" cos 4 A 
cos 2 A 

cos 4 A 


- tan 2 A 


tan 2 A 


PIH TffttfJ] 


1 


- - tan 2 A 


I 


~ cos 2 A 
= sec 2 A - tan 2 A 
= 1 + tan 2 A - tan 2 A = 1 
= 

(srsnft^) 

cosA - sinA 


ttwr i 

r 

2 


V 3 -1 


cos A + sin A \[$ +\ 

cosA-sinA V3 -1 


TJT, 


cosA + sinA ^ + 1 

cosA - sinA + cosA + sinA VI-l+VJ+l 
cosA - sinA - cosA - sinA ~ V3-1-V3-1 

[cwsm 'Q 

2cosA _ 2 V 3 
■2 


* -2sinA 
, cot A = Vi = cot 30° 
A = 30° (Solved) 




cGsiTJ 4 ft* 


I ^rt«TR 2 tan 2 0 - (l + V 3 ) tan0 + V3 = 0. 

*rot«rra 2 

tan 2 0 - (l + V 3 ) tan0 + V3 = 0. 

, tan 2 0 - tan0 - V^tanO + V3 = 0 
^t, tan0 (tan0 -1) -V3 (tanG - 1) = 0 
^T,(tan0-l)(tan0-V3) = O 
tan0 = 1 = tan 45° ^,0 = 45° 


tan0 = Vi = tan 60° 0 = 60° I 

0 = 45° 60°. (Solved) 

I C^TtR <R, cos3A = 4cos 3 A - 3cosA, A = 30° 1 

*rmra 2 

= cos 3 A 
= cos3.30° 

= cos 90° = 0 
SRW = 4cos 3 A - 3cosA 

= 4cos 3 30° - 3cos 30° 


J<2 Y 3 <i m 4 W3_3i3 

2 J •*’ 2 8 2 


= 3 V 3 3 V 2 =Q 
2 2 

. =. to*! 1 * I ((WH 


I C*fTO CT, 3 tan 2 30° + jsec 60° + 5 cot 2 45° -|sin 2 60°= 6 




1 2 

WTO - 3 tan 2 30° + - sec 60° + 5 cot 2 45° - - sin 2 60° 


■(= 


+tx2+5x!--x— 


2 ; 


:3x 3 + 2 +5 -1 X 4 =1+ 2 +5 "2 


= 6 = TO*T* 

(ottoi toh) 




^OtrA 


'Q 5w>vfil ^TSRjt : 

(Problems on height and distances.) 


'ffNrm 

* 1 18 flrtto tw csot c’t*! cn, wmt 

30° C^R«T ^4 Wit I >nflj CfUf ^5 C5V 

(v$8^ 

2 

^ ^fa, ’Jfta ab = fffrffr c 

to d to zbdc = 

30° TO I ffWfc x CTO^t <TO 

TO AC = AB-BC=18-x = CD 

/. A BCD -4 sin 30° = |^ 

1 





^,^■ = 7^— 

* 2 18- x 

^Tt, 2x = 18- x 
^T, 3x = 18 

18 x 

. . x =— = 6 


.*. 1 §fDfD 6 fwGffl $|£OS Obcplfi*! I (^3*0 

c^tr'SH^Rt cro 60°. i cto* 

25 C*WT <R , CW 30° I 

^Eer«1 « 1 (vso^stj ftfoi<pT f ^ 5 ^ « ^5*iftf3MP!j 

^n«mr 2 

TO AB = h fiftBI dR**[% OT BP = x fif&R I 

ZBPA = 60°, ZBOA = 30° dR* op = 25 f^l3 I 

•’. BO = (BP + PO) = (x + 25) ft&R 


oWr 




AB 

, tan 30° = ^ 


’ x + 25 
h 


*'V 5 =X + 2S 

^1,x + 25 = h Vi (i) 

„„ AB h 
^MM , tan 60 = = x 

„.^= h - 

^1, h = xVi 00 

h ifira TO (i) *K 13 

x + 25 = xVi. Vi 

^1 , x + 25 = 3x 



O 25m 


^t, 2x = 25 

* 25 oi 

7n,x = y = l2 2 


/. h = x 




. ftt ton 12 I «*n «W 

*| 5T% «OI C*H <8* ' SPf ** ^ 

<wH*TOW*afr«N «o»i >3 
c«tw lsfiftr* Ptftoi ftrc cw at, ^ <?m 45 ° 

yy«5ft?S ^(F5t 'S »T^tS C^H ’*^5? 1 

TTHttn^ : *5^ ®W1 AB = h ft. « ^ ft*sra BC = x ft- 

,<rt1CT , ZBCA = 60°, Z CDA = 45“ ■#* CD = 15 ft. 


, tan45° 


AB 

“BD 


=> 1 = 


=* 1 = 


h 

BC + CD 
h 

x + 15 


=» h = x + 15 


0) 


& i e 


- iUajjA fCjp^ ) 




^ob-tb 


'SI MIS , tan60° = 


AB 

BC 



=» h = V3x pi) 

h 4<J-siH (i) R*sftC3 

Vix = x + 15 
=> V*3x = x + 15 
=> V~3x - x = 15 


x(V3 - l) = 15 
15 15 


15 


yfi _ J _ 1.73 - 1 0.732 

x 43 TO (ii) ^ 4 SfttS 


= 20.49 



h^x 20.49 
= 1.732 x 20.49 
= 35.49 

$53 : (<* 513 20.49 ft. « ^^5^3 $Wt 35.49 ft. 

8 I 12.728 ft$t3 $bb^ fftfiT$ CTOTOT* ^TFT3 *TC*t *WtCTt ^ 
TTTtfU 45° CSFW 3^3 I T$fl>3 


: 



«tf3, C^IR AB ( 12.728 ft8)^ AC -C4 5 Aft^ Vtm ; ZACB=45°, 
AC= ? 


"ABC ^5, 
AB 


Sin45°= 


Or, 


AC 
1 12.728 


vr 


AC 


.-. AC = 1 2.728x^2 = 18.0001 

$53 S 1 8.000 lft$T3 3T 18 ftfr3 


boi&o 


'G4T44 l4f44Pl CjyJTS *lfa$ 


v> , QTfft; 5tr ^ mwwt f^\ <fwfl> *ro *tr*ft4 

C^t«t 30° I *fn[fl> 26 fatMS ^ TO, i *4Hf& *tT^ffr CTO ^ ^ ? 
TOtTO 8 

4^ 4fa, ab * tmftoi 'pros *ih o ^ 3)<fH a. 

«rfs , -str^ c«w *TO4 ^5 bo = x Wra i 



4t, x = 26\T3 

.-. ?tl^ CTO 5 *TO4 ^ = 26^3 Wra I ($®4) 

* I 18 Wts 44*ft 4$ ^ 45° TO WJ?TO4 

75^ <rca I C4>Q4Hft>4 vSubv&l w ? 

■jrsrt«rra 8 to 4# , WT3 b ^ C4 > 84TC , H4 §wi ab = h 
I 4$E44 (^ OB = 18 ftr&ra 44*4AOB = 45°. 



.-. <3^411714 §Wt = 9V2 t^ra (&54) 

O 1 60° 4E 5 ! 4l^fl> f*F4Tt44 TOTS Zn4j 240 fafct4 I 

fawlflf&d v5 Db^S* I <$£ ? 

>141414 8 

*3^ 4>fa, fro^ ^4^51 AB 414*. OA $*!4 OT I O, B C4i*t <?W 
4TO ^ #D f^t 4TO I TO ZBOA-t ^4 ^ • 

(Tt?n ZBOA = 60° 414* AO = 240 I 


'GfJl < P tf l ftPufPl d>9it> *lf^5 




4)44 , tan 60° = 

OA 


B 

41, AB = OA tan 60° 

41, AB = 240 x V3 



41, AB = 240 x V3 = 240 x 1*732 
= 415*68 fsf£T4 (2114) 

.*. f4^f«4 ^^1=415*6814^14 (2114) (^54) ^ 

A 600 



O 240m A 

8 I 4}4rffr flwl«4 i f^ CTO 15 fWtS TJC44 ^5^ 

f^54 4T44f^ £4*1*1 45° ^W , C5w>vol 4TO ? 

>141414 8 

*K.*1 4f4 , AB fr'llflfDfl $^^>1 I A TO® ' 3 )4'lfe C^l*! ZB AC = 45° TOI 
ZACB = 45°, AC = 15 ft$T4 I 
AB 


AC 


A ABC 41, sin 45° = 

4t -U^B 

f V2 15 

4T, AbV*2 = 15 

^ >AB= Ji = j5g = i^i 


'Vi "( Vi ) 



.AB =- 


15 X 1*414 21*210 


= 10*61 (OTI) I 


I 


2 “2 
.*. ftHlWfi 'S'O^I “ 10*61 ftfl>14 (5JT4) I 

414*^ 48 f^t4 *T**4t *[ft> C®W f*ft4 >T**K'St£4 41 4jC4 ^^4 

>ro 30° C4M 4^ 1 iftfis w ^5 cron %? 


>141414 8 

4Q, ^ft>4 ab = 48 PWJin 1 C 
TO D f^jre 4TW ZBDC = 30° 

41CS I 4f^ x ^Wf CTO^I 4TC4 ^C4 AC = AB 
- BC = 48 - x = CD 

BC 
= CD 


.*. ABCD -41 sin 30° 


41 -= — 

'2 48 - x 

41, 2x = 48 - x 

41, 3x = 48 







ZC-^3 ^ BD) 


BD 

CD 


48 ., 

••• X= T =16 

.. ftt ie 1W« «B* c ' 5CWft " 1 ( ®"*L I *nw 

30 »C*1<tTOl 

TtWtt 8 r _^ _ /n „ n _ , 0 o ^ BD = 10 

cmpS^BCD-30 

Wrai 

AC = CD 

BD 

ABCD-4 tan 30° = BC 

^1, BC = loVT 

<5tt3T3, sin 30° = cu 

-i ]0 

^’2 = CD 

'CD = 20 r- 

• AB= AC + BC = CD + BC = 20 + ION 3 
= 20+ 10 X 1732 

, nfa -37-M ^ fSHtGia 

<** » wh «CT in, 

Trsnm^ S 

a 8 

BC = 20 W5I3 ^ 

C ZC = 60° 

, AABC-4 



<11 




AB 



20 Wta 


vl 


lan60 ° = ^ “ BC 

= g *. A B = 2°V3 ■» — 

= 20 x 1.732058 
= 34.641016 = 34.641 

.-. ^trfa*^ 51 AB = 34.641 • 1 • ^ 

«nwttiw ^ziTSJSJS, 

^ AB I Wit B ** BC = 90 f*W > 


<3^1^ ^ 


ioJfe\5 


’cftipiA 30' 



*1 


4*R, AABC-4, 
tan 30° ■ 

^ X = ^-sn, V3AB = 90 

’VS 90 

90 90 V3 

^"“VS^xVs 

[ ^ <3 33^ n[3 WI *P ^ 1 

90 V3o _, n J^ 

7 [\, AB = 3 =30 

= 30 x 1.732058 
= 51.961524 
= 5 1 .962 fifcE! (STRI) 

150 ^ 

^Ji* bc^swi ^^®^ AB = 15oWJrai 

c ftp^js c * w 60 

a«m?l AABC-4, 

^ _ AB 
tan60 ° = ^)” BC 

r- 150 

^ = ic 

^1,^3. BC= 150 

150 15 0 V5 

‘Ji 


^““VTVSxVs 
[ <3 VI TOT fl? 

1 

^lt, BC=^r^ = 50^ 





A ns 


= 50 x 1.732058 = 86.60254 
= 86.603 (snn) 

86.603 I 




cksilS 


)>o I C^R *TR C<4C^ PmIm* ftcs> 60 ft1>R 'o«l>ic«i ^5 R 

C^R 45° C<Hc<P 60° '531 1 ftRRflft 'St6 v 41 ^5 ? 

^rm<R S 

TO ^sft, AB fiHlCaa I C ft^?I ZACB = 45° 4TO D ft^ 

ZADB = 60° IWtfla fTO CD ^PTI I CD = 60 

ft&ls I 

4SR AABD-4 tan 60° = ~ 
dL) 

^T, BD>/3 = AB 

^T, BD=^p 
V3 

AR 

'SfHta, AABC 4 tan 45° 

^■ 1= iDTcD *• AB=BD+CD 

^t, AB =~: + 60 [CD = 60 [fttfa ^TO] 
v3 

_ AB rn _ V3AB-AB r _ 
v 3 V3 

^f, AB (Vi - 1) = 60 Vi 

60 Vi _ 60V3 (Vi + 1 ) 

Vi - 1 (Vi - i)(Vi + i) 

_ 60 (3 + Vi) 60 (3 + 1.732058) 

* (Vi)^-(l)- = 3-1 

4I,AB _60x_ 4^32058_ 30 x 4.732058 

= 141.96174= 141.962 filUm (3B1) 

Ans : 141.962 ftfcls I 

i ^ i ^ Pi*^ 20 f^*^s 

'SRRfifc C^1«t 45° ft^?J I 



'G*!l < P ff l PpifJTf *tf*R 



"TO ^ft, ffift §WI AB I ft 5 ^ A ^Vo*i-M C ft^3 AC = 

20 I A ft ^5 ^<hR> ZDAC = 45° I 
ZACB = 45° (4^33 0 $ R TO) 

AR 

4HR AABC sin 45° = 7^ 


* -L.AB 

’Vi 20 

^1, V2 AB = 20 


20 20 x ^l~2 r~ 

^T, AB = — = — p [»r« rartiSTOil 

\2 \2xV2 

=^=ioVi 

= 10 x 1.4142135 
= 14.142135 

= 14.14 ftftra (smo 

Ans : 14.14 ftklfi I 


^ ^ I fawiPltJR C’fT^ft C^R ^TfR3 $*TET W.Pl^^R 

CTO $ ftRRtf^R C*TP$ 60° « 30° TO, 

\Sbb\5l ^5? 

Rf’WlMl : ’SKR^f 1 I J 



WTO : TO ^ , A ft^ 'WtR 1 ^TTO AD 

frm 1 bc = 1 frorftfra - 1000 ftte i 






AD 

AABD-4 tan 60° = — 

i — AD 

^T, AD= BD V 3 BD=^= 

AD 

*m*, AACD-4 tan 30° 

7t J j C D = BC - BD] 

q,, ^"BC-BD 4 

^t, V3AD = BC-BD 

^I,V3AD= 1000-BD 

^AD=1<X)0-^[BD = ^^1 

^1, ViAD + A= = 1000 
v 3 

<jt 3AD + A D __ 1(XX) 

’ \3 

4 AD = 1000 V3 

^1, AD _ 1000 V i = 2 soVift1?ra 

= 250 x 1.732058 
= 433.0127 

= 433.013 Wra (srci) 

= 433.013 I 





o>«e »^T li o^>« WMM-U, ’('rftlt! o>1i«-WWo>-o4, XTf^PTT'n o>1>« WkMo 

o>n>« *ft*n»i jwnrfl o><o*-w ***5 

* nW ' pmrwrfl fwmi o><O«-W)rtr0*, *T5T? o>«r>->Mrooi»<» 

n*m Q><oa -jaw<w. ^ oMk-MOoo, nr#* Bltte-w**, Siam ttUMMMt, ftrcfrr? 

o>Ue-*«hW. ?(•!? 0 ><O«-WWri8 

q»fH : 97fj^?T®1 (ifrW) in»rrTrj, 5I3J5-I I OFH : o^ys-w&b-ii-ya 

: -si%sjs m«?n* (b-^i «*n>. wfl; on?, um , cw : o><o«-*ssnri8->* 
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